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ON FURNITURE AS A BRANCH OF DECORATIVE 
DESIGN, 
[emsr armicee.| _ 

Were the matter itself regarded and treated as one of no im- 
ce—were we content to abide by usefulness and convenience, 
without aiming at anything further, we could not expect that any 
study should be given to the subject of Furniture, as a branch, 
prt PP agra: subordinate one, of artistic design; but as pre- 
cisely the reverse is the fact, and as next to architecture furniture 
opportunities for exercising taste and invention, and that 
not only “occasionally but daily, it is somewhat surprising that’ 
nothing whatever has been written concerning it, nd a few 
at oate remarks, out ea nor ee guite 

entered into the or attem) to lown an 
principles of penteet tame: but have contented sheniaatees with 
some de- 





: formity that only the intrinsic beauty of material and 
ur, together with the fictitious value of cost—which is often in 
“direct inverse ratio to wsthetic value—can render them endurable 
to the eye. No doubt very serviceable lessons may be derived 
corrupt modes and fashions of design, because from them we 


oe Agente what are the faults and errors which are studiously to 












‘In all those modes which, however they may be ished 













from each other, come under the general denomination of co, | novels, In Dutch pictures again, and in 's fu 
the taste d the faults that it | niture and fashion respectively exhibited in them are the charac- 
; tor be Se choupc the clan ra ta io. 4 teristic stage-properties of the scene; but to imitate of that 


thought the slightest degree of msthetic feeling would 
re-adopti' den at the present day, after we Fe be- 






‘come. th soiling vbiac'al Seearall aad Wwe inva tebeene sopentied ale 
come acquainted wit! ecimens of both classic and mediwval | nothing whatever we have e 
n, which are infinitely superior. Such strange perversity is | have studied, or pretended to study, in the interim; bas are just as 
accounted for only as verifying the remark, that far off as ever from having any settled and rational standard of taste, 
at “Lenni du beau améne le gout du laid.” Nay, sche having cheated — — the vege ram we were 
“The perversity becomes all the ter because accompanied beginning to appreciate and arrive at a degree of refined elegance 
¢ with us the peipelercta taste which carats now bs previously unknown to modern times, we are fain to relapse, by way 
‘unfortunate disposition to revive, is no longer costume, but mere of change, into the fulsome tawdrinegs and ve aa fancies of the 
ade, put on at the bidding of fashion. So long as it was rze and Louis-Quinze ich, if ~ can lay 
; e, it extended to everything alike—not only to forniture and claim to the name of style at all, may be classed with that of the 
interior decoration, but to ‘architecture itself; to equipages and | pastrycook and confectioner. Such mode of decoration takes cog- 
en to dress, and to gardening. The human teen was dis- | nisance of adscititious ornament alone, and makes that consist of 
‘by the most extravagant and absurd attire; and nature | nothing more than mere scallopings, crimpings, and zig-zags; so 
tamorphosed, as far as it could be, by the operation of the | that in spite of its peer. Wariamg it is essentially monotonous, 
gars, anil the application of the line and compasses, In all | and even its very freaks” y barrenness of invention. It is 


























































the unnatural was mistaken for the artistic; the only | capable of but one expression, that of arrogant, 
being, that while the natural was made to imitate the | Ppomposity. - Soi, 
the artificial was made to imitate the natural, Execrable I of turning to such radically vicious and tasteless man- 
ner, we should do better to go back to the days of Adam at once—of 
Robert Adaw we mean—who, prosaic and feeble as was his taste 
in architecture, did —- improve the general style of fur- 
niture. Praiseworthy it certainly was in him to endeavour ral 
that subordinate branch of design upon a much more artistic foot- 
ing than he found it. It is one, however, that requires talent of | 

and the ~ nme eT attached to it is sony nicent anette en wae nor is it tre architect who rs rsa toit with- 
from reverting to it for the purpose of studying and a ti ng , even wor ( e attempt, 
) a aa Heideloft, for instance, has done: for the illustration of Ger- 


ourselves its better qualities. To ado -gone tastes a } 
; by taking them just as we find them, is like transplanting | man mediwyal architecture, yet failed most signally in his 







such false taste must be pronounced, there were excuses for it 
in its own day, which no longer exist; because then, instead of being 
up for the nonce, ready made, it grew up conformably to cir- 
stances. Clumsy and ‘barous as it be Mi was not a relapse 
into what had been discarded; which kind of falling back upon what 
once had yogue, merely on account, perhaps, of the name it bears, 





























ad trees. Our own ideas being exhausted, we are fain, for the | designs for Gothic furniture, most of which violate every prin- 

ciple of convenience as well as of beauty. The taste w he has 

shown is so truly detestable as to be harmless, since it can 

fail to disgust at first sight; and yet we ought to have our do 
us monstrosities 





of a little temporary novelty, to resort to such as *been 
" congenic, madd into which we ere incapable of tafucing 
an 


spontaneousness requisite for reviving more than 

















e 7 es Bow dh mace as to when we find such portentous mo as 
ad weanyfundamentaland rational principlesof taste,thesudden | “ le designs in furniture,” in an English pw which 
ages of fashion, now so frequent, from one extreme of taste to an- | professes to watch diligently over the interests of every depart- 

, could not occur, Change till would be, but it would be | ment of art. PA Maury 4h 


ve—the result of improvement, and regu- s 
y motive. At present, those who are artists do not attempt “ au 
or regulate the taste of the public in those matters which, REMARKS ON THE SANITARY LABOURS tA 


upon a correct feeling for-art are not J 

y Ponnetted with thelr one seat pole pba nr conmainan ie Sani 

ot selves do not bestow any study upon furniture and DRAINAGE OF THE METROPOLIS. 
Setoomviruction, ‘They do mot quality hemantves even fey | 2: Woitws tated whet i clenge, pe 

gs t i jo not qu ves even for vr ‘we inquire wi are to be made the materials of . 

ling such matters, but turn over entirely to those ful” om ‘an erent saneitases cr pion ow 











ion becomes consequently sary; ani 
le conclusions on the majority of these 
ints, such investigations ought, to be founded on trials, when 


‘periments when the same practical means are advocated; 
opinions exist ing the theoretical means 
of i tar Jel such practice, w! nine meer of formule 
or se, to v: cil lependent on mere 
ota sure rcumstances, simply depe! 
For instance—Mr. W. Hi *, Professor of Architecture in 
King's College, and Mr. John Ph e 
advocate the oviform sewer with the small 
the other hand, Mr, Joseph Gwilt*, Architect, 
Lambeth District of Sewers, and author of various wor 


Dy 

of the big over the tile end for the lower si 
tion, but favours more particular) 

semicircular top and bottom; w! 

liams®, C.E., and Mr, Henry Austin®, 

Health, ex opinions 


some kind or other (we say of some kind or other, since they can- 
not possibly all be correct); and as the matter to which they relate 
belongs to the mixed instead of the pure mathematics, it 
extremely difficult, nay, impossible, without actual proofs of demon- 
stration, to at ae a . gaansnt on any such point as would be 

In the mere otateaation of a witness, there are difficulties to 
contend with. ‘The following is asked:— 

“Have you had 
ward, wills ith th ane 

By iy : 








data—and that hydraulics 
hat wi 


tl 
obtained, after ha occupied the attention of some of — 
Jeoding minds Tisai mga of—when we bear in the 
difficulty of introducing new views, however plausible—of the 
prejudices existing in fuvour of received practices, however ae 
we cannot wonder that the question of means of an ient 
drainage of the metropolis is still an undecided one; althe 
from a careful examination of the labours of the : 
missioners (as we have already said), we cannot but allow that 
have done much that was necessary towards the end in mouch 
for which the next generation of neers will thank them, 
iiipdidier tae nes lee cette serene aac aa 
us to, ears have as we ‘ 

Martin's sapien tee first directed to the three most 

pages sounanes with the of wn ‘itho 
A ing been come to either of them, 
the lanhine: aed by the et ears 
incessant, Hi h 
when his “first n for not ae 
its impurities, but preserving the roa 
, the 
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“some of sickness and mortality to which the 
p ee vo =— are ca a sane hy 

: exempli in the present condition 0: 
: Wimtaetarten eed Whitechapel districts, as ascertained on a per- 


somal ” which led to the inquiry, instituted in 1 
Rh; 4 . ri 
, the sanitary condition of our labouring ation, 
in ee the local reports, and the general one, 
Edwin Chadwick, from the Poor Law Board to Sir James 


t We pass over the continued inquiries respecting the 
eatte) of the Thames. In 1844, the Commission for inquiring into 
| the state a Large Towns re Distri = — 
} Their first appeared in June year, and the second in 
Siare B reenter followed the consideration of the plans for 
\ the ion of the sewage of the metropolis to ieult: 
: and of the schemes proposed by Messrs. Wieksteed and 
: vy the Select Committee of 1846—the further inquiry into 
‘special means requisite for the improvement of the health of 
metropolis—the rapid succession of the Reports of this Board 
1847-8, and the passing of the “Public Health Act, 1848,” 
Slat—the consequent appointment of the General Board 
ith-—of a first Metropolitan Commission of Sewers, and of 
7 Coun ere: ere —— poi (and 
a City) Com nm wers—their consideration of proposed 
sachemes—their appointment, on the 14th of December last, of a 
© tre yecaand to report thereon—and finally, the communication 
of the at their special general court, March 15th, 1850. 
~ Such is a brief and imperfect retrospect of the chief events 
connected with the desired improvement of the health of the me- 
tropolis during the 30 years’ . The result of all this labour 
’ is not of the satisfactory kind we should wish to have to record, 
_ Weare tole by the sub-committee, consisting of Sir John Burgoyne, 
ue Vetch, and Messrs. Harness, Rendel, and Stephenson, that 
: have carefully examined and considered the whole of the 
and ns submitted to the Commissioners for the 
of the metropolis;” that “though he do not deey: them- 
justified in recommending any one of these schemes for 
asa whole, they yet think that one,” out of 116 plans 
u and 21m neous suggestions, “contains many of 


ly ae 


| } nts of a sound and practical system of drainage;” 
f but that a portion of this scheme “involves great difficulties,” 
and that they “consider it decidedly bad and objectionable.” The 
il 11Sare all deemed less or more faulty or unavailable, 
ted. We observed at the begin- 
that the delay which has taken place is not to 
; to want of talent or exertion on the of the per- 
concerned in the inquiries, but to the want of necessary data 
which to build a well-founded pro Of the data required 
thi there ure two distinct kinds, viz.:—Data derived 
Jecal indispensable in framing a plan; and data 


nected with details of construction for carrying into 
USeceee scheme: our want of the Intter kind anew 
have endeavoured to illustrate; with to the first 

i the Committee express themselves to the following effect:— 
It is pro that were we now called upon to deal with the 
2 image of London, as an original question, and wholly without 
“ ture ae ol qenea Setange con 
‘ could 

stock of local information Be 
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the 
| fore 


cary sy sesso ETN 


sure they would have doneif had 
That, however, was no. fault of 
were not t : 


but at an 

iven.” Doubtless, e 
fina of data is now admitted—later, we shall have to 
the want of ng ——. vee Pa a 

Accordingly, we engineers 

nen miners their special a 

lew years, of course, ve 
co the list of competitors for the names of our 
or M. Inst. C.E,’s; we cannot be astonished 
arrived at respecting the merits of the majorit; 
How so many persons can have proper 
in plans u the circumstances described, 
Many, we fear, em the popular opinion that the 
London was wholly.» i 
the necessary d: a comprehensive 
follow. The late amen Se an outfall, was, and is sti 
Say a mere fallacy; whi gunn's reminds us of Ai 
beak Db: thas en i necessary to 

the world—with this difference, however, that, like 
tian astronomer who, while calgulating the motions of 
fell into a hog in his own garden, we can analyse accurately the 
y Archimedes, but are perfectly 
necessitates an i 


Hue , 


He 


impossible case proposed 
the Bg pei nevertheless 
We have the sewage of a vast so rtm to get rid of 


some how: one person offers png rm ; another 

to empty it into the Thames; a third is of opinion it 
be arid of under the yoar$ <n ar _ a a 

on the contrary, it to steam, hat with 
one wishing Covculigonih in tenics, and another te denen 
a third to sink it, and a fourth to raise it—what with dry manure, 
and highly-diluted ditto, sinking shafts and 
have now such conflicting opinions on all points, that we are even 


mecnoning Se question we 
with;-and the only conclusions respecting w! there can be said 
to be a general agreement of opinion, are— 


1. That the prevent provi 


rs ibly beat 
Se teers, Sears Dear ee 
avoi 1 a i 
drainage withows it, as outfall, within the limits advisable for 
er requirements, : 
4+. That refuse-sewage has intrinsic value, which to 
mpi cua mia mpeengiaenae 
4 a diversit: i exists details con. 
That thie di drhinug ions hi Pe mice 
6, That this diversity of opinions has. 
tive means bei! dovieod Pi remedy evils 
body of this population is still subject. 
7. That something ought to be done. 
Let us now consider the question itself, and take a 
sense view of the case. , : 
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uched as nearly as je to that of a macadamised road, affording 
a safer foothold to the horses, and with less noise of ig vehicles. 
‘surface possessed extraordinary qurability, and it might be considered 
solid mass of granite, It was announced that within a few weeks there 
_be of Mr. Taylor’s system of paving laid down at the 
8 of Hyde Park, where they would be subjected to regular traffic of 
ctive nature, and which would be under constant observation. 
model of an improved ee Point was exhibited by Mr. Duncan, of 
ceds ; * notch in the rail was shown to be done away with, and the two 
in it were so dovetailed together, as to render any vertical motion 
ween them impossible, thus materially strengthening the crossing. 
piece of brickwork, set in Greave’s blue lias lime, and which had been 
‘under water for nine days, was also exhibited. This material was com- 
ed of one-third of lime to two-thirds of burnt clay; and it was stated to 
we been used with great success in the tunnels on the Great Northern 
as well as in many hydraulic works, in which it was as durable as 


March 12.—The tah read was, “On Tubular Girder Bridges.” By Mr. 
OW, Farnpaxuy, M. Inst. CE. 
“The author commenced by stating, that the chief points to be taken into 
) were:—First, the application of a given formula, for computing 
their atrength; second, the excess of strength that should be given, over the 
atest load that could be brought upon the bridge; and, third, the effects 
es te rigs best mode of testing the strength, and proving the 
t 
In the first place, it had been determined by experiments, that, in order to 
nce the two resisting forces of tension and compression, in a wrought- 
: tubular girder, having a cellular top, the sectional area of the bottom 
to the sectional area of the top, as eleven to twelve; and that 
tion existed, the usual formula could not be applied; this 
that the breaking weight was equal to the total area, multiplied 
d into a constant (80), and divided by the length of the 
ec 


the particular case of the Torksey bridge, the mean sectional 
pas of the top and the bottom, being respectively 51°08 square inches and 
‘square inches, the latter was in excess of strength over the former, 80 
‘that a reduction of the area of the bottom from 54°93 to 46°76 square inches 
n have been made with propriety, and would have been in hae asp 
the formula. By calculation, the ultimate strength of the bridge was 
d tobe 1,152 tons, whilst the greatest total load, including the weight 
&c., was only 372 tons; this gave a strength, greater than the 
rolling load that could be brought on the bridge, in the proportion 
r five to one. Although, therefore, the proportion of the girders 
“not exactly that which the author recommended, he considered that 
‘were, nevertheless, sufficient to render the bridge perfectly secure.” 
‘was arrived at without taking into consideration, the amount 
strength derived from the continuity of the , across the 
rape cy to spans of 150 feet, and of 300 fet. ‘The depths of 
tends spans » A feet. e de of 
the girders of the first class were taken at one-thirteenth of the span, and 
of the second class at one-fifteenth of the span. The author then 
avestigated the effects of impact at different velocities. It did not appear 
ri established the fact of increased deflection at high velocities 
eral experiments on a scale, he had found the deflection as 
aNe F sesnted cesall ever sxsees son renner ae taaaos 

4 8 never ex the 
‘ke.-—In the opening of the discussion by Mr. Fowler, Mr. Bidder 
‘own in, it was remarked, that eatisfactory as it was to 


confirmation of Mr. Fairbairn’s authority, for the perfect safety of 


th Ly seoghenrn yr “of traffic, it per netttesgtnaregaan that “ 

t calculations a little further, 6 

strength derived from the continuity of the tires aco the 

ig ‘one-fourt it was 
ton of the 


position by 8m y 's and j 
matical investigation, y 

It was stated, that after the remarks made at the last mee’ 
merely requisite to describe the ts alluded to, and before 
to briefly describe their object, q nad 

In the Report of the Government Inspector, the 
for the public safety was defined, and the Torksey 
demned for not complyiig with those conditions. A: 
had been made to ascertain the 
however, that it was really dese than the limit preseri! 

Inspector. The ex, nts instituted were for the purpose of testing these 
contrary results. It was also stated, that in the paper there were many 
objectionable points, but particularly one that was positively dangerous, 

The author bad not only omitted the effect of the contin of the 
Torksey girders, but stated, that it was safer to do so. Now writers 
upon the subject, and all who had considered the matter, agree that in a 
continuous beam the effect of continuity was most important, and that ina 
perfectly continuous beam, the strain over the supports was even greater 
than elsewhere. It was therefore submitted that this was not the part, the 
consideration of which it could be “safer to omit.” : 

The form taken by a continuous beam, when uviformly loaded, 
convex over the supports, and concave between the points at which the con- 
vexity ended; at these points of contrary flexure, the horizontal strains were 
null, and the beain.might then be severed, without eae condition. 
The virtual length of the beam, in the Torksey bridge, was determined by 
the distance between the exterior support and the point of contrary flexure; 
and it was to determine this point ly that the experiments were 
instituted, It was shown that this point was 214 feet from the centre 
re that hence the length of the beam was reduced from 130 feet 
to 108} feet. 3 ¥ 

The compressive strain upon a girder of this length, loaded as prescribed, 
was 4§ tons per inch, being less than the limit defined. Consequently, it 
was asserted, that the Railway Company to whom this bridge belonged, had 
been deprived of its use, not in consequence of any omission on the part of 
their engineer, but in consequence of the inability of the Government autho- 
rities to appreciate the strength that had been provided. “ 

In reference to the application of formule to the calculation of the 
strength of the girders, it was considered desirable, in such an n 
case, not merely pee. aps approximate notion of the strength of t 
bridge, but to ascertain, all possible exactness, the nature aud 
of strains to which the structure was ex, ; and this could 
done, by using a comprehensive process 
embrace all the elements affecting the stren 

The effect of the continuity of the 
carefully considered, and the nature of its 
explained, as deduced from the a) 
matical investigations, and it was the 
beam was t y augmented above one third. 7 iin 

It was then shown, how the rules for estimating the strength of clastic 
beams, were rendered applicable to the case of the 
results that when the bridge was weighted with 
Goole sod srteacgn sors oaly Sos ata whol aapelneieenennntGel 

» and extension were only one what r [ 
stated might be safel, <i , 
The diag: 





stating, that it was not wished to 

‘impractibility of any of the 
time, been proposed for the construction of 
drawn from natural effects, showing 


cited, showing that the waves have raised a column of water equi 
ure of three to five tons per square foot; a result in 

MrT, Stevenson’s observations with the Marine Dynamometer, 
bed. 


described. 
It was shown by a table that ny ates A 
their length; that waves of 300 to 400 feet in Iength from crest to crest, 
travelled with a velocity of 20 to 274 miles an hour, and this whether they 
were 5 or 54 feet in total height; this velocity alone, should they become 
rimary waves of translation, would give them a ae percussive force, 
That waves travel very great distances was instanced by several facts, That 
they are raised by distant hurricanes and gales was noticed, by their being 
felt simultaneously at St, Helena end Ascension, though 600 miles apart ; 
and opinions quoted, that these rollers, or ground-swell, at times originated 
near Cape Horn, 3,000 miles distant; rendering it more than probable that 
tro hurricanes will send storm-waves to our own shores, 
at it was not only at their surface that waves exerted great power, but 
that they reach in their action to the depth of eight fathoms upwards, 
was shown by the operations for the recovery of the treasure of H.M.S, 
Thetis, which was wrecked and sunk at Cape Frio, Brazil, in 1831, 
four or five feet laterally in calm weather in these ope: 
ig their danger. Besides this, the guns and treasure 
were found covered by masses of rock of from thirty to fifty tons weight, 
bed or turned over in the second 


that floating breakwaters generally 
v adapted to combat with the waves. Admiral Taylor’s plan 
timber frame-work sections ; Captain Grove’s iron cylinders with an attac 
grating 5 Captain Pringle’s frame, moored by its lower edge; Captain A. 
leigh’s floating sea-barrier; Mr. Smith’s plan, as submitted to the Society, 
were mentioned ; and it was considered that the calculations of their resist- 
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outh section was accounted for by the increased force of t 


The commencement in 1811, by Mr. Rennie, and subsequent _ proceeding 
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under its present superintendent, Mr. Stuart, of the 
weetiihes tdadei cnt Gn naanesd aga ok Se 
found necessary, from the original design, and 
at its weet end described. In 1838, from the great effects 
species of buttress was —— by Mr. James Walker, 
tection of the base of the lighthouse. This involved 
hydraulic architecture, afterwards alluded to. 
This structure resembles in some degree the sy: 

pe adopted by Smeaton in the Eddystone; 

Delaware breakwater in the United States 


The aire of the presenting a concave 
to. In 1734, such a section was 
Mz Touros, for S. Jean de Luz, In 1787-95, 
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‘The name by which the Etruscans alavays called themselves was 
‘Rasena. That which they were known amo the Greeks 
Was Lesa ad urrheni; but as the Umbrians and Pelasgians in 

Italy were called Tyrrhenian, it has given rise to some confu- 


_ Authors differ greatly as to whence the Etruscans came, or how far 
their dominion actually extended. In fact, we only know enough 
of them to excite our curiosity, without much hope of ever ogc 
it satisfied, Notices of the Etruscans are only gpattered here an 

there in the Latin writings, nor can these cursory remarks always 


be relied upon. Leak 3 
Micali says, “It is easy to understand how, during a period 
when the 9 for war was all-absorbing, the proud and barbarous 


indifference of the Romans despised the knowledge of a rival 
people, with whom they had so long disputed pre-eminence and 
the empire of Italy.” But there is little doubt that the Romans 
not only despised, but wantonly falsified and destroyed the records 
monuments of Etruria; and this has hitherto been an irre- 
parable evil, as the Etruscan language sare differs from an 
now known, so that the inscriptions on the tombs are but a dum 


re. 

But who shall place a limit to the discoveries of this age of 
en and enlightenment? And when we remember how short a 
time it is since Dr. William Young first discovered the key to the 
hieroglyphics, and that within the last few months some light has 
been thrown on the cuneiform character of Assyria, we need not 
“despair of being enabled at some future time to decypher the few 
remaining records of Etruria. , 

Though some authors udvocate a different opinion, there seems 
every reason to believe that the Etruscans were of Eastern origin. 
Their religicus forms and ceremonies, their architecture and style 
of masonry, all seem to denote this. According to Micali, “ The 
Tuscan name filled with its glory all the country from the Alps to 
the Sicilian straits ;” but their empire must soon have been con- 
fined to Etruria Media, as between 900 and 1000, 2. ¢., we find the 
names of Anotrians, Volscians, Latins, and others, as separate 
states: whether ttibutary or not is uncertain. 

Long after this, however, and long after the foundation of Rome, 
the Etruscans continued “ lords of the sea ;” for out of respect to 
their power, the one sea was called Tuscan, the other ‘Adriatic, 
from their great city Adria. They sent out colonies even as far as 
the coast of Spain, where they founded Tarraco, now Tarragona ; 
and thus keeping up intercourse with all the nations bordering on 
the Mediterranean, wealth flowed into their country, and art and 
science followed in the train of commerce. 

Etruria Media, or Etruria Proper, comprehended what is now 
the duchies of Tuscany and Lucca, the Papal States north of the 
Tiber, and extended across from sea to sea, The government was 
eminently favourable to the rise of art, It was aristocratic and 
federal ; divided into twelve districts, under the names of the 

_ twelve principal cities, Tarquinii, Veii, Falerii, Care, Volsinii, 
vi Ruselle, Clusium, Arretium, Cortona, Perusia, and 
— Volterre, Each of these cities was ruled by a chief lucumo, or 
_ king, Lars Porsenna was called King of Clusiam, Tarquinii was 
the capital city of the kingdom; and in this district was the seat 
_ of the great national council, Voltumna, Thus these cities were 
independent, though united, and naturally vied with each other in 
producing noble works of urt.. The firmness of the government 
also tended — ae of the a of life i for Etruria 
changed nei name, langu laws, nor religious forms during 
the whole period of its pan oe retaining the latter even after 
its wes ee to Rome. 

In the north of Etruria the higher mountains are of limestone, 
and the lower range of sandstone. The southern district is almost 
entirely volcanic lava, and scoriw, with occasional basalt or 
limestone peaks, like overtopping the lower volcanic hills. 
Consequently the masonry of north and south Etruria differs con- 
siderably. ‘ing to the greater difficulty of working the limestone 
and ne, the blocks were seldom cut to a size, though gene- 
rally squared and laid in horizontal courses. In the south, where 
the stone was of a softer nature, and more easily worked, the 

gi ry ¢ The Etruscans seldom, if ever, 
entirely upon the bond of their work. In 
of thin bricks or tiles were Inid between the 
work was also frequently used by the 
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‘The situation of Etruscan towns announces a greater degree of | 
social security than was enjoyed by the P or Unibrians, 
In the volcanic district the ground is split into ravines, each form- 


ing a sort of natural fogse. A piece of land lying between two 
such ravines was a favourite site with the Etruscans on which to 
erect their cities, In the north the towns were situated on an 
eminence, but not at stch an unattainable height as the cities of 
the earlier settlers. Each city was surrounded by a'massive wall, 
and guarded by square towers, usually about fifty feet apart. 

Sir William Gell, in his description of the ancient Fescennium, 
says that about sixty towers yet remain standing, ‘They have 
chambers in the upper stery, with doors opening from them on to 
the wall, so as to allow of an uninterrupted passage along the ram- 

parts. Each city had its citadel or arx, its temples, theatre, am- 
phitheatre, baths, and other public buildings, remains of which may 
et be traced, h city had also a complete system of sewerage, 
o which the extent of these towns of ancient Etruria may be seen, 

Etruria Proper was at one time so densely populated that there 
were walled towns, occupying many square miles, and containing 
several thousand inhabitants, within two miles of each other. 
Now, with few exceptions, these great cities are laid low. Perhaps 
a modern Italian village occupies a corner of the ancient site; but 
more frequently the spot is a wilderness, where the shepherds pas- 
ture their flocks, or a desolate swamp, where the demon malaria 
holds undisputed possession. 

There is no doubt that the Etruscans introduced the principle of 
cuneiform sustentation into Italy. Whether they worked out the 
principle of the arch for themselves, or whether they acquired it 
trom the Egyptians, it is impossible to say; but that they under- 
stood and practised it before the time of the Komans is quite 
certain, 
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It is singular that when they had once discovered this principle, 
they did not always practice it; but it seems they only applied it 
to great public works, and in other places still made use of the old 
Pelusgic methods. Many of their arches are formed by the courses 
of stone ange over the other; and in the emissarii, or 
grottoes at the em ure of the water conduits, the pointed arch, 
constructed with flat stones meeting at an ungle, is ent]: 
with. ‘here is an uncemented arched clouca at 

of which are from five to six feet in depth 
dered the 
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Porte all’ Arco, at Volterrm. 

Mr. Dennis, in his valuable work on Etruria (speaking of the 
Porta all’ Arco), says “I envy the stranger his first impression on 
spprosabing: this gateway; the loftiness of the arch; the boldness 
of its span; the massiveness of its blocks, dwarfing into insigni- 
ficance the medieval maso by which it is surrounded ; the 
venerable, yet solid, air of the whole; and, more than all, the 
dark, featureless, mysterious heads around it, stretching forwards 
as if eager to proclaim the tale of bygone races and events ; even 
the site of the gate, on the very verge of the steep, with a glorious 
map of valley, river, plain, mountain, sea, headland, and island, 













unrolled beneath, make it one of the most imposing, 
portals conceivable, and fix it indelibly on his riper A 

It is a double gateway ; the total depth about 27} feet ; the span 
of the arch is 13 ft, 2 in, ; the height to the keystone, about 214 feet. 
There is a groove for a ; or, as the ancients called it, a 
cutaracta, which was suspended by iron chains within the gate. 
Similar grooves or channels are found in all the old double gate- 
ways in Italy, Ai to Mr. Dennis there is a cinerary urn, 
found. in the cemetery of ancient Volterra, on which is figured 
Capaneus struck by lightning while scaling the gate of ‘Thebes. 
The gate represented on the urn is an exact copy of the Porta all’ 
Arco, with the three heads on the imposts and ne, 

The three principal diviniti Taloa (or Jupiter and 
Juno), and va were the oaly deit: 
erected within the city walls. gro! 

parts for the | ij 

I was then divided 


was divided into six 
e 
which was for the cellw, and the other for the 
e width was divided 


yet singular, 
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piped peanated er ptear he nt into two 
‘or circular . 
to be alto half the 


The height of the capital 
greatest extent to be equal to twice the plin - 
responding to the abacus in other orders, is to be k 
height of the capita), the echinus one-third, and the h ch 
lium with its apophyge one-third.” The in n wa 
areostyle; the architrave was formed of beams of woo ed on 
upon another, the height being according to the magnitude « the 
temple; the beams were joined together by cramps and dovetails; 
the mutules projected one-fourth gf the pees of the colun 
beyond the architrave and the later) walls of the temple. Th 
tympanum was constructed either of masonry or timber, and was 
ornamented with figures in terra-cotta, or gilt bronze, er 
The ancient Etruscan column probably differed from the Tuscan 
order as laid down by Vitruvius, and was most likely 2 
modification of the ancient Doric derived from Ph hi 
Greek Doric had no base, because the columns haying to support 
a heavy stone entablature, the intercolumniations were surily 
narrow, and a base would have been inconvenient; but a base was 
not an unnatural addition. In wooden structures it would be a 
slab placed below the pillar, to preserve it from the bye the! 
ground; and was introduced into the Tuscan order, the 
intercolumniations were wide, the columns only pens suppor 
a wooden epistylium. The Tuscan temple is the inploet and 
most primitive, the wooden building being as yet ly pi 
exchanged for stone; the mutules are exact imitations of projectir 
beam ends, without even an attempt at ornament. There was no 


-| frieze in the Tuscan order, and the shafts of the columns were 


never fluted. The whole structure is low and im 42 
At Albano, there are some few fragments of the Tuscan temple 
of Jupiter Latialis, built by Tarquin the Proud. They were found 
when the Convent dei Passionanti was built upon its site, and 
nearly correspond with Vitruvius’s description of the order. The 
sacred architecture of Etruria was more under ious constraint 
than that of Greece; but if they had one undeviating plan and 
order for their temples, they, like the Egyptians, allowed their 
structures, 


fancy full ee in decorating their tombs and other 
Capitals have been found in various parts of Etruria, ring some 
resemblance to the early Norman, with heads intermixed with 


volutes and foliage. hese are not supposed to be very ancient, 
aud may probubly be dated near the fall of Etruria, ; 
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from the Greek, Se pds aged genta of two thea- 


Sone, or the parts of two circles united, the usual 
aa) an ellipse. The seats were entirely round the 
_ arena, so that the spectators could see eq 


. y well from all parts 
oo ‘the building. It was to gladiatorial games, wild 
An 


-- sie hap 
Spe yor eer was discovered agi by tad Mar- 
only twelve years 5 e und is now 
Jicecd of rashich, mm the trees Siaotel by which it was over- 
formed. 


carved out of the 
ing to the natural 

164 feet in length, and 132 feet in its greatest 

vaulted corridor surrounds it, into which access is 
by doors in the podium. The seats rise from the podium, 
surrounding the arena. To continue the description 
. Dennis: “At the interval of every four or 
ng of the rows of seats), is a prescincto, or encircling 
; for the convenience of the ce ms in reaching ther 
seats. are several of these proecinctiones, and also a broad 
corridor above the whole, running round the upper edge of the 
Structure. On one side, above the upper corridor, rises a wall of 
yon or slender half-columns carved in relief on its face, and a 
above. In the same wall or cliff are several upright niches, 

perhaps for statues of ing gods, Another pecu —. in this 
uphitheatre is a number of recesses, about half-way up the slope 
of seats. There are twelve in all, but three are vomitories, and 
the rest are alcoves, slightly arched over, and containing each a 
Seat of rock, wide enough for two or three persons, prohably 
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intended for the magnates of the town, At the southern end is a 
on either side of the principal entrance ; at the northern 
on he vomitories have grooves or 


one side only of the a: T 
channels their walls, to off the water that might perco- 
late 7 @ porous tufa, This feature is frequently observed 
in the rock-hewn sepulebres and roads of Etruria, The vomito- 
ries contain flights of steps, separated by landing places. The 
entrance passage is hewn into the form of a lar vault, sixteen 
or seventeen feet high, and about the same in width : its length is 
it feet.” is is an interesting ruin, showing us the 

which the Romans copied. Of Etruscan domestic 
architecture we know little, except from the imitation of dwelling- 
houses in the tombs. Servio, in speaking of Adria, — that the 
ses had large open vestibules, which were afterwards imitated 

by the Romans, and by them called atrii. The atrium seems to 
kind of entrance court, with a pent or roof round it, 


: 


a 
and a tank in the centre to receive the rain. The roofs of the 


‘houses were covered with coloured tiles, and fancifully decorated 
with masks and other devices. 

The same taste for tomb decoration prevailed in Etruria, ag 

of the East. The necropolis was usually on 

side of a ravine, or stream of water, which separated 

cy from that of the dead. Each Etruscan city 

its mode of sepulture, depending in a great 
itareod Govana; ore, Hterallf sponkog, “elses of the fond 

are, 8 ng, ies of the ; 

the low cliffs on either ‘side the thr peng sculptured into the 

the oxterior of temples and houses. The rock is 

and the ornaments left in relief; the doorways 

' the Pelasgian, and the whole front has an 


the mouldings are frequently carried round 
the sides of the sepulchre ; where this is not the case, one tomb is 


separated frum another by a flight of steps aca, Ryd sad top of 


the cliff. In the interior, the —— are generally excavated in 
imitation of constructed dw ; the ee carved to 
resemble low roofs, fi with rafters p) at the angle 
that would "be necessary in a climate like Italy, where snow 
rarely lies. In some of the rock-chambers, the are divided 


beams into its or lac hich 
+ tenet with pai fapiises When: the thaeber te the 
roof is Sere ae ans a bones, there be 6 
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| their indolent and luxurious masters, The word amphitheatre is 





commu: Y of ; here detached ; of rock 
ee cet ae ae ers ae 
h eaves, At Norchia, are two very singular tem) 

facades ; columns have keen attached, but 

away ; these facades have a frieze with a triglyph-like ornament ; 
the cornice of the pediment terminates on a7 ag volute, 
within which is a gorgon’s head, a favourite sep’ device ; 
figures are carved in bold relief in the bss um. 

It is singular that in a country like ‘sige abounding in artists 
and learned societies, and traversed year after year by tourists of 
all nations, such relics of antiquity as these cemeteries could have 
remained undiscovered until the last half-century, though within a 
few miles of the high road between Florence and Rome. The 
necropolis of Soy no less rich in excavated tombs than those of 
Castel d’ Asso, and Norchia, was egos aoe by Mr, Ainsley in 
1843. Most of the sepulchres bear inscriptions in the my: us 
Etruscan language. 





Tamulus at Tarquinii, restored, 


In other parts of Etruria, the form of sepulchre was that of a 
cone or tumulus; these were formed by a low circular wall of 
masonry, in which were the entrance doors, and surmounted by a 
cone of earth ; the apex was occupied by a figure of a sphinx, and 
similar figures were ranged along the coping of the wall. The 
tumulus inelosed several tombs, that of the lucumo, or chief 

erson, being in the central and highest part ofthe cone. This 
sa of sapsichre prevailed at Tarquinii: the necropolis of this 
city occupied an extent of sixteen miles; 2000 tombs have 
already been opened, and a rich store of v bronze, and gold 
work, and other curiosities brought to light. In the gy jays 
of Etruria, the co was laid in a carved sarcophagus, Numa 
Pompilius left directions, “ that his body should not be burnt, but 
should be laid in a stone coffin, after the manner of the Etruscans, 
In still more ancient times it was the custom to lay the dead ona 
bier, or funeral bed, clad in armour or robes of state. 

rs. Hamilton Gray, the accomplished authoress of the ‘Tour 
to the Sepulchres of Beruria gives the following account of the 
opening of a Tarquinian tomb :—‘“‘In the year 1826, Carlo Ayolto, of 
‘orneto, had a most unexpected glimpse of a Tarquinian lucumo, 
On removing a few stones from the upper part of a sepulchre, he 
looked through the aperture to discover the contents, and 
extended in state, before him lay one of the mighty men of old. 
He saw him crowned with gold, and clothed in armour; his shiel 
spear, and arrows were by his side, and the 8 
rather to be of yesterday, than to have endured beats F thirty 
centuries. But a sudden change came over the scene, and star 
Avolta from his astonished cont jon: a t 
that of sand in an hour-glass, 
ito 

























: , o¥ whether the Greeks were indebted to the | selfishness and vain glory of 
ee the tradition of Demaratus of Corinth in great 
with the artists Eucheir and . Etruscan roads 











other, and even across the Alps 
thrown over rivers and ravines 
still show foundations of Etruscan masonry 

rs, to Dr. Meyer, the roads 
the following manner ;—the was di 
feet, and beams of charred wood laid as a 
poste ad i or a composition of earth and 
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settling at Tarquinii, Eugrammus, 
“eunn and “ cunning carver,” I am inclined to believe 
fsoelal e wp Mint oie te mutual 














e, and then a layer of basalt over all. Another 
terra-cotta or broken stones first, and then to : 
stones upon this foundation. But the most magnificent achieve- 
ments of the Etruscans were the extensive tunnels and draining, 
by which the country of Italy was from an ; 
swamp to the garden of Europe. Formerly the he only 
habitable, on account of the malaria; the site of was & 
lake ; and the beautiful Val d’Arno nothing but an unwholesome 
marsh, A tunnel was cut th Monte Gonfalina, which 
the valley, and enabled it to be vy, cultivation, Tunnels 
were also excavated at Fiesole, from lakes Meoni and Galano, and 
other places too numerous to mention: even at the, on Ss 
Etruscan emissarii are constantly being discovered. learned 
Niebuhr himself first examined the subterranean conduits at Fie- 
sole, in 1820, They also deepened the channels of the riv 
st itened their course. Land was gained by draining off 
that had formed in the craters of extinct volcanoes ; several such 
craters exist about Perugia, and though the tunnels have never 
been cleared out, they still continue to act. 
In speaking of the foundation and building of Rome, we have 
Etruria still under consideration, as far as the arts are concerned ; 
for, however much historians may differ as to the extent of Etruscan 
ical influence at Rome (Miller believing Rome under the Tar- 
quins to have been an int part of Etruria, and Dr, Arnold 
Peg Pte the Tuarquins to have been independent ki mc 
of Etruscan li e), all agree that Rome ed to Etruria 
her architects and artists: nor must this Etruscan influence be 
forgotten, as subsequently it gave the architecture of the Romans 
its distinctive character from that of the Greeks. This is not the 
— in which to repeat the well-known of Romulus, 
ae 


never a 
esign, that renders Greek art pre-eminent even at the present 
= ; but they delineated the scenes and — th winked to 
uate, with a grace and tenderness that has only been sur- 
passed b the after-dwellers in the same land—the mediwval 
artists of | Italy. 


































uma Pompilius, and the other early kings of Rome, 
cannot be passed by without a regret that so little is known 
any certainty about the first few centuries of the once mistress of 
the world, and that the writings of Numa Pompilius, the thirty 
books of the Emperor Claudius on the Etruscans, and other works 
which might have revealed so much, should be lost to the world. 
The hills of Rome are low, but steep and rocky; small villages 
were already scattered over them, and a colony was established on 
the Palatine when Romulus and Remus arrived to take 
Etruscan Later Style, from Tomb at Tarquinit. with their shepherd band. Th ed to mark out the first 
The paintings in the sepulchres of Etruria do not represent the | boundary of the future Rome, pf the 753, Bc, 
avocations of daily life, as in those of Egypt, but generally funeral | marked out the pomerium round the Palatine, aceo 
feasts or processions; or frequently rical subjects, such as | Etruscan ceremonial; and it was for contemptuously 1] 
the contest between the good and evil spirits for the soul of the | the sacred furrow that Remus lost his life, The pom was a 
departed, or the last sad parting scene, where the inexorable a left both within and without the walls of Etruscan cities;— 
angel of death, with uplifted hammer, is about to strike his de- | the word is variously derived from post murem, or pone muros, or 
stined victim, while weeping friends gather round, The Etruscans | proximum muro: it was never built upon, nor applied to 
appear to have used colours conventionally, giving their paintings | tural purposes, but was used by the augurs in taking 
4 somewhat absurd effect to our uninitiated eyes; thus, the coun- | auspices, The pomorium was carried further out as the 
tenances of the male figures glow with a brilliant red, emblema- | enlar, and its boundaries marked by cippi, or termini, 
tical of their state of beatitude, and the horses rejoice in black | the foundation of a new city was to be laid a favourable 
hoofs and blue tails, They, however, made use of the secondary | appointed by the augurs for marking out the boundary; @ li 
colours, such as greys and violets—so —— found in ancient was first drawn with white earth or sand; a copper share w: 
and their ornamental borders show an advance of taste bey: fixed to a plo , to which were yoked a bull and a 
the stiff and crude a of the tians. The Etruscans | plough was guided the line by the chief or king. 


re, probably tothe want of material, | animals cage to be white, to denote Se ingheiy plact 
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not then quarried); but in mould- | which the citizens ought to live, The 
the mother of statuary, or in | outside, or next the country, to show that it depen upon 

that. Etruscan | men to cultivate the land and guard the public safety, by watch~ 

ing over what it take place without the ‘walls; the heifer was 
turned towards the city 
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A secret name, that its enemies might not’be able to 
ine favour: it is said the secret name of owas 
subterranean - 
























¢ firstlings of all the reductions used 
lavage from the prin place of each of the mixed the contested plased js:in seneag 
were to form the ulation of Reme. The | « orp of their temple. ; 
called Mundus, and was believed to be the entran f most celebrated 


of the Etruscan works in arcs 
1 the ed Cloaca Maxima, which its river-like water 
. hotline then wort e dead to enter. Lu- , after e 
cerum, celian, sup} twhave been an Etruscan settlement, 
was first united with the Palatine; then the hill of the Sabines, in 
early times called the Agonian, but afterwards the Quirinal, of 


' ‘the span of the innermost being 14 feet, and formed of 
Bin the Capitoline was the citadel. After the rape of the Sa- 


blocks of peperino, fitted without cement, Another drain 
running into it was only discovered in 1742. In short, it is 
affirmed by some authors that Rome was np naviga~ 
ble. Publie officers were appointed to keep the sewers in ee pre 
called “Curatores cloacarum Urbis.” On the land reclaimed by 
means of these drains, Tarquinius granted Bead for a forum, 
round which porticues were erected. He also allotted another 
of the redeemed ground for a circus. The building mai of 
the Romans at this time, was-confined to the peperino of the quar- 
ries of Alba and Gabii, the tufa of the Campagna, and the porous 
travatine of the Anio—materials wholly unsuited to decorative ar- 
chitecture, 

In the year 509, n.c., T: inius rbus was driven from 
Rome, ons the Commonwealth declared. From this time until the 
commencement 9f the Empire, the people were occupied with 


unceasing wars, and no —_ architectural works were exe- 
ul iter 


s nd its consequences, when these two cities of Rome and Qui- 
ae united on eqnal terms, the temple of the Double Janus 
was built on the between the two hills, with a door facing 
each city; these doors were open during war, that succour might 
s between the allies, but closed in time of peace, to denote their 
eing distinct though united. By degrees, as union was cemented, 
ip fostered by intermarriage and a common religion, 
the two cities agreed to have but one king, and one senate, 
and thus became incorporated. Ancus Martius built the first 
bridge over the Tiber, and a fort on the Janiculum. The 
was a kind of wooden draw-bridge, the Tiber being the 
division between Etruria and the kingdoms of the south: it 
‘Was not until several centuries after the establishment of the Com- 
a ith, when the Roman dominion had become enlurged and 
consolidated, that a permanent stone bridge was built, ‘The prison, 
the most ancient buii me now existing in Rome, is also said to be 
of the time of Ancus Martius. The splendour of Rome began 
with Tarquinius Priscus; under this king the city, with its seven 
8, was surrounded by a stone wall. The wall was built 
cnlong the outside % a of the Quirinal, Capitoline, Aventine, and 
Corian hills; from the Coslian itextended to the Esquiline, where 
‘# high rampart, strengthened by towers, was raised from the Esqui- 
line to the northern side of the Quirinal. This rampart was 50 
feet in width, and above 60 feet in height; the moat out of which 
the puzzolano was dug with which the wall was constructed, was 
100 feet in breadth, and 50 feet in depth: the rampart was faced 
with flag-stones on the side next the moat. Much of the space 
within the wall at that time (considerably more than the usual 
pomerium) was entirely uninhabited and uncultivated, and might 
! appear to have been inclosed in a —— spirit, fore- 
shadowing the increase and glory of Rome. The Viminal, when 
aay inclosed, was overgrown with osier thickets, and the Esqui- 
took its name from the oak-woods with which it was covered. 
The herdsmen, with their cattle, took refuge within the walls in 
4 of war, These fortifications would seem to imply Etruscan 
domination; for as Rome was situated at the southern verge of 
their kingdom, they would naturally make it a stronghold against 
_ the so states; but would scarcely have sent Etruscan arti- 
ficers to an infant city to fortify and adorn it, when it might turn 
eal nts 9 inst them as soon as completed—an event which 
occu: on the expulsion of the Tarquins. That Rome, during 
the first few centuries, was in itself insignificant, is evident from 
_ the fact, that while the Greeks held constant intercourse with 
Etruria, Rome was scarcely known to them before the time of 
aga rs the — The ne ro of the — is —— . 
‘itings 0 20) who lived in the time of Philip o 
_ Macedon; and Hereclides of ontus, a disciple of Aristotle, aia 
takes Rome for a Greek maritime city, at mentions it as being 
attacked by a fleet of Hyperboreans, instead of by the Gauls, ul 
. It is doubtful whether the erection of the om amd temple of | the Hudson, and the Mississippi. In the United Ki ‘ 
hig aly ony ascribed to the first or second Tarquin. It was | although high-pressure steam-engines are used, yet the empl 
built after the Etruscan manner, though on a more splendid scale | of them may be considered as the exception, not thernle. 
_ than usual; for yes hege which faced the Palatine had a triple Anomalous as it may seem, it is nevertheless true, that <i 
_row of columns, while a double peristyle inclosed the sides: the | of the kind, in this ki more frequently place wi 
- foundations of the structure are still in existence. A | boilers worked either at rates of pressure, 
th of was ordered to be pre; Deer eet wari 
a beg Se oie ot anised, week at saecing 
Ww rnace, the _was ; con! 
to expand, so that the workmen w 
furnace to get it out. On the augu 
miracle, it was decided that it was an omen of in- 
to whichever city should obtain possession of the 


es, upon 
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cuted. Soon ; th nishment of Tarquinius and his 

family, Tarquinii, the —. of Etruria, was destroyed. 

this the Etruscang gradually lost power and influence, though they 
reserved their peculiar religious rites till the Christian era. 
ine by one, the great Etruscan cities fell, till the country passed 

under the dominion of Rome, in the time of Seylla, 90 n.c. 

From the time of its subjugation to the last half century, 
Etruria was almost a forgotten name. Within the last few years 
much interest has been excited, and many valuable works written; 
and there is little donbt that future research will throw yet more 
light upon the arts and history of the once refined and powerful 
Etruscans, 

In my next lecture, I shall begin the history of Greek archi- 
tecture; commencing with an inquiry into its origin, and the 
causes of its pre-eminence. 
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ON THE EXPLOSION OF STEAM-ENGINE BOILERS. 


Of late years, and more particularly during the last few 
steam-engine boiler explosions, both in this country and in 
United States of America, haye been of very frequent recurrence, 

The awful sacrifice of human life, and great destruction of 
property usually attendant on them, invest these matters, with 
grave interest. tel 


In the United States, bigh- steam is common), H 
essentially so in the steamboats which navigate  Teeenae 
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Fig. 2. 


Fig. 1. 


In the preceding woodcuts, fig,1, represents a vertical section, 
and fig, 2, a plan of the underneath part of a circular-shaped 
boiler, concave at the bottom, and ry er a or domed over at 
the top; not uncommon in the mining districts of the kin y 
Boilers of this kind, from having been extensively adopted by the 
eminent engineer, are not sabequent called, the “ Smeaton- 
boiler.” By other tear the “ ” from its appearance, 
when rising above the brickwork, assimilating to that of an egg in 
its cup. 

It fad fallen to our lot to witness, during our professional prac- 
tice, the destructive effects of explosion, as produced by two boilers 
of this peculiar construction: one in neashire, the other 
in Staffordshire. Jn both instances, the boilers, though of great 
weight, were lifted from their seats, and blown to almost incredible 
distances. Yet, the boilers were a ordinarily in generating 
low-pressure steam ; and, so far as could be ascertained, there was 
no reason to doubt that, at the time, either of them was actin, 
otherwise than in the usual manner. Numerous opinions, entirelf 
of a speculative character, were advanced as to the causes of these 
explosions. Most of them hinged, as is usual in such cases, either 
on the supposition that the safety-valve was defective, which 
allowed of an undue augmentation of steam in the boiler, until it 
attained to a pressure that could not be resisted ; or, to the non- 
effective working of the hot-water pump, which, by not supplyin, 
the boiler with water to compensate for that vapourised, ices 
the metal of the boiler to become so heated by the action of the 
fire, as eventually to absorb the oxygen from a portion of the 
water, and thereby liberate its other constituent, the hydrogen,— 
whereby, in the opinions of such persons, explosions do take place. 

¢, from our own examinations, entertained very different 
thoughts at the time, although we had not occasion’ publicly to 
avow them, Since those Pe the personal inspection of 
pe een boilers have confirmed the impressions we then enter- 

ned, 

We shall now endeavour to elucidate, by familiar exposition, the 
causes of such explosions ; and we do ph more willingly. ae we 
are in the hope much good may be educed, by eliciting the 
attention of engine proprietors and ne-tenters to the matter. 
We must state, however, in the first p' that as we have not 
aed by us, convenient for ref mensions of the two 

ers, to whose explosions we have referred, we shall, for the ar- 


of the circular part of each boiler, at a, b 
and that, for sake of slmplitcation® 
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. The boi ‘no tendency to 
hy: ' stain ‘on 
the weight of the metal of which mposed, and the 
weight of the water within it. Sak SRS 5 : 
Suppose, however, on the other hand, that from Jong age, and 
consequent weakening of the boiler iy. ee sation e fire upo 
it, a rent, or consider: ure of the metal, takes ] below, 
so as to allow of a sudden and comparatively large escape of heated 
water into the flue, or space g, h, and on and against the red-hot 
brick-work. The consequences then become frightful. The pres 
sure on the top and bottom of the boiler, pam a 
ther, minus the less amount of pressure on the pagom 






one anv! 
caused by removal of that portion of the metal 
fracture. But underneath the boiler, between it - 
work, the destructive effect of the pressure—caused by instanta~ 
neous evolutions of large bodies of 


y grea 
amply sufficient, without extraneous aid, to account 
devastating and painful casualties we are accustomed 
such times. 

We repeat that, just before, and immediatel 
fracture, the pressures in the interior of the boiler are equal, minus 
the less amount of pressure on the bottom, subducted by the open- 
ing made by the rent. But beneath the boiler, the pressure acts 

ually against the brick-work of the flue, 2, h, and the under-side 
ol the bottom part of the boiler; and as latter is w 

its seating of brick-work excepting by its weight, which in a 
boiler of that construction, does not, with its complement of water, 
often exceed twenty tons, the projection of the boiler into the at- 
mosphere is the inevitable result. 

It is not possible to determine what the amount of that projec- 
tile force may be. For, when the fracture takes place, and the 
water, by escape, occupies a — space, the pressure of the 
steam is most probably diminished in the interior of the boiler, 
although acting with equal intensity of force as ¢ 
sure, both 
But beneath the boiler the pressure is augmented to an enormous 
extent, partly by large bodies of the heated water—already at the 
temperature 245°—flashing, when liberated, instantaneously into 
steam; and ly by other quantities of such water being pro- 
jected against the red-hot brickwork of the flue, and on the large 
mass of ignited coal on the fire-grate—and, by suddenly i 
from such sources other and large quantities of caloric, as 
instantaneously flashed into steam. It should also be in 
mind, that the additional quantities of steam thus generated exert 
no force whatever inside the boiler, or comparatively none; and 
that the whole amount of the pressure is di the 
exterior of the boiler, increasing, largely, the projectile power. 

Suppose, therefore, that the amount of lost 

escape of the water into a larger space, at the time of the fracture, 
to be reinstated by the additional quantities of steam thus suddenly 
evolved (and we think it quite possible), it will be perceived 
in such case, the pressure exerted against the under-side of the 
boiler by the newly-evolved steam, is 87} tons; that the resistance 
to that force is sgeenys from the w ae the 7a cae 
water within it, er amounting, probably, to 17} tons; and 
that the ne is equal to 70 tons. Hence, the boiler. 
must be blown from its seating, and projected through the air, and 
the brickwork be prix 3 : every Lene “ap a fer if we 
_admit the force, as exerted by the pressure, to be eq ly to one~ 
half of that amount, or 35 tons, still being derived an elastic 
agent, it is amply sufficient to produce all those devastating effects, 
which, under such ci we are ‘to 

The direction that an exploded boiler ged Lyset ratte: tre 
ay weet is influenced by the position of the fracture, will 

better understood by reference to the sul 


boiler, set in 
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y examining the diagram it will be at once obvious that, as the 
flame and heat flow continuously over the bridge, and through 
jues beneath, and at the end of the boiler, the brick-work 
those flues must imbibe so much caloric as to become red- 
hot. Further, that should any fracture or rent of the boiler take 
so as to allow of a portion of the heated water to flow 

on that red-hot brick-work, enormous volumes of steam 

must be instantaneously generated—capable, by that agency alone, 
of producing all those itrous effects to which we have referred. 
In a wagon-shaped boiler, however, the effects, under the same 
will be greater than with the Smeaton or egg-shaped 

r, by consequence of the greater area exposed to the pres- 


sure. 

It is well-known, naturally, that all power is transmitted in a 
right line, and that the operation of compound forces is n 
to produce any deviation from it. If, therefore, the steam thus 

ly evolved from the heated water by its coming into con- 
tact with the red-hot brick-work of the flue, could, at the same 
instant of time, be equally diffused under every portion of/the 
bottom only of the boiler, and act on every part of it with equal 
intensity of pressure, there is not a question that the boiler would 
be projected vertically into the air. But such range of flight is 
barely likely to take place. Even if the steam could be equally 
diffused under every portion of the bottom part of the boiler at 
the same time, the fire-grate, owing to the interstices between the 
fire-bars, does not present that firm base for the steam to act 
against as is presented by the solid mass of brickwork behind the 
bridge, Therefore, the great probability is, should any such frac- 
ture take place, either over the bri or on the right-hand side 
of it, or over the flue, to however small an extent, the boiler will 
be oo apt through the air in an oblique direction; and the 
from the vertical line will be greater or less, accordingly 
as the fracture takes place nearer to, or farther trom, the brid, 
towards the chimuyey, The greater accession of heat, also, that 
may be imparted to the water by such brick-work, and the action 
of the pressure on the end of the boiler, at the flue will tend, 
still further, to the oblique direction we have stated, 

The observations we have thus made are of great practical im- 
portance, Hitherto, from the awful effects of such explosions, the 
minds of practical and thinking men have been devoted more to a 
search after some unexplained cause for increased production of 
pressure within the boiler, rather than tp an elucidation of thesimple 
ere sere developed, and by which, ee our opinion, most of 
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nection with two other boilers, neither of which had exploded, 
short, it is to neglect, superinduced by a false notion of security, that 
such explosions may, in general, be attributed. Engine proprie- 
tors and engine-tenters, not having been aware of the i 
have, until now, been indifferent, comparatively, as to any di ve 
state of a low-pressure boiler. How frequently do we see such, 
while working, leaking badly; but not sufficiently to produce’ an 
explosion. How often do we hear that the ei e-tenter, even 
with the sanction of his employer, has had recourse to some paltry 
‘patchwork of a contrivance, to prevent a defective boiler from 
extinguishing the fire. Had the danger we have pointed out been 
known, would such things have been allowed to exist? Both 
the engine-proprietor and engine-tenter would, for their own 
interests, have been averse to it. It cannot, therefore, be too 
well-known that steam-engine boilers are, by neglect, quite as 
liable to be exploded when worked at low rates of pressure as at 
high. Nor can the reasons we have thus assigned as the cause of 
such explosions be too widely disseminated. 





IMPACT OF ELASTIC BEAMS. 


On the Impact of Elastic Beams: Abstract of a paper read 
before the Cambridge Philosophical Society, Dec. 10, 1849. By 
Homensuam Cox, B.A. Jesus College. [From the Philosophical 
Magazine.) 

“ Among the experiments instituted by the ‘al Commission, 
eaipaleived ta lnaiiny samnetien the use of fon fe railway struc~ 
tures, was a series relating to impact on beams. These experi- 
ments were undertaken by Professor Hodgkinson, and were 
conducted in the following manner. The two ends of the beam 
were fixed in a horizontal position, and the blow was given against 
one of its vertical sides,in # horizontal direction, The instru- 
ment for giving the blow was a heavy iron ball, hanging down, 
when at rest, from # point of suspension vertically above the centre 
of the beam. The bal} was raised through different arcs, and 
after descending by its own gravity struck the beam, The deflec- 
tion corresponding to different arcs of descent were carefully 
noted by a graduated scale, The object of the present paper is to 
show that the results might have been predicted by known theo- 
retical principles with considerable accuracy. The problem is 
divided into two parts: 1st—to estimate the amount of velocity 
lost by the ball at the first instant of collision ; @ad—to ascertain 
the effect of the elastic forces of the beam in destroying the 
vis vivd which the whole system has immediately after colli- 
sion, 

“Yn the first part of the investigation a general formula, derived 
from the combination of D’Alembert’s principle and the principle 
of Vertical Velocities, is given for the motionof ea! ma system 
subject to impact. The requisite geometrical condition Péquired for 
the mephoenen of this general formula, is obtained by the assump- 
tion that immediately after impact, the form of the beam is a 
gradual and tolerably uniform curve, such for example, the 
elastic curve of equilibrium, In this way it is determined that 
about one-half the inertia of the beam is tively applied at the 
re of ervey a ain the rena sii ta Pe 

“The vis of the whole system thus compu destroyed 
the elastic forces of the beam developed by deflection. These, in 
the second part of the problem, are assumed to vary as the amount 
of the central deflection. By 
is easily obtained, connecti: 
of the system immediately after collision, 

“Tables are given, in which the theoretical and experimental 
results are compared, The correspondence is of the closest and 
most satisfactory nature. Indeed, the theoretical 
differ less from the mean of several 
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The complete equation (XVI.) would also give “O1146 cub, fect, 


We would here remark, that if instead of an of +03 feet 
fi ter, we put one of *125 feet diameter (half the of the 
MOTION OF WATER IN PIPES. a ataeagewtl Od ai 2 asa sie’ tered Peer id 
the Motion of Water in Conduit Pipes; on Friction and Pres | wih a dumeter of “878 foo (B tiatieter) «= 106917 eub, feet. 


Ben: and on Jets d’Eau. By M. D’Avnvrsson pe Vorsi : 
cet Dizeotour au Comps Royal des Mines, &e, &e pared wrth that alee es rege ofits mn obed the dle 
teat by. Hovann, fr the Col Regier id dire ‘ hiffere very little from that which we obtain by leaving the condui 


wh (Continued from page 132.) entirely open. 









he several of my experiments on the couduits of Toulouse, this 
| Equation where Conduits are terminated by Adjutages. sath aacty sleterecht ferns Mh was oe. go da 
| -12, We have hitherto ae eerie conduits as entirely open at -_ pub tae was e, For example, bres! at 


bag i they are generally terminated 
ave et ieind of smhage which contracts 
ng, and pane ake the water issue forth with a velocity dif- 
from the uniform motion of the fluid in the pipe: conse- 
, the equations (1. to XII.) based upon the supposition of | 
e of vege ale not = u except under that condition, 
first member of ons, H —11550', gives the portion 
he retenta of the conduit; which 


Ex, 2.—Required the diameter of a condu' 8 nea 
ogg age ey Tey epee ge yyy on 
“pipes, even more, if possible, than in other cases second, by several orifices placed near each other, ‘sol wbich ta 
en continuity of motion, the velocities, at | are equal in area ws tn circular orifice ‘18 feet 3 the of 
ts, are in inverse ratio to their sections: so that if | contraction in this case being taken as “85? 
of an adjutage at its discharging orifice, m the 
ho N its ie gars contraction, D being invariably the | We have m#d*=-000206346; *02519 Sons and eonwequentty 
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Ws: +P; ng or, i = ers 
ra @ a aly p=25,,/ man ste Al fot, 
Veo, = 1278 7 x 2 =190 2. ~1eeT 
‘ ‘equation for the movement then becomes Axr, Il.—Conpuirs wirn A Bi AND. 


wate.) ep ance “0432 QD*) 





6h ..(XVL) 
feet] H—--02519 = -oooe77 © pa (+ 14173 Qn?) 


rina eae uati fo 
‘a haar bn cots the value Of the ft, Se 
is required, for to determine the diameter necessary 
es ced of “8 fx 
‘td 332 the quantity of water e discharged. 
‘equation will give 
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; point requiring to be greater than \ ¥ i 4 alg 
pe aie ait of 9 ek aR wis at Aes gga 
iy 1 expressed by “o1sb 0 Pr . The excesses of force, or loss | ohtained:— : sk. alah git blgnae aaale 


With a single tube,B  ... s+. s. O8MMoub, fect, 
With a tube, C, added ... .. . 0329) 4, 
With three Co see Fee ene NORER gy 
With five tubes, Oc ce ee ose 70208 
_ I have attempted to compare these results with th D 
Pi Fen grors rio tir op given: the differences have be 
sometimes inconsiderable ; 


sometimes great, 
I have had ‘0185 cubic feet. er 


arising from the contraction, will therefore be 
-0150¢(_P-—1) = 015 D( =) 
t \m? BY ve mB DA/* 
terms of the discharge, this resistance will be expressed by 
1 1 
“ast (5-7): 


__M, Navier, considering that the stream, on ing out of the contraction, 
ately resumes the velocity proper to the conduit, instead of the dif- 


ference between the squares of the two terms, and a takes the square 


; 4 2 
‘their difference, (aa->) « But as this opinion is contrary to fact, as 
experiments given in the next section will show, we must be careful in 
@ result founded on false premises. 
it is but seldom, however, that we shall have to make use of the 
eee re ee oe cae | 
: ion: should one en e foun s form 

il serve to give us the value of its resistance. It will generally sidered—that pF gar kom by the fluid stream ames pes 

| beslight; in some experiments made with sluice valves fixed in | ping of less diameter than that which immediately precedes it 

the conduits of Toulouse, I found, after diminishing the section of | Ihe resistance arising from this contraction will evidently be the 
Si pant aloe alles uced so. same as if, at the entry of the pipe, we had a pierces 
| Ql. If, in the same conduit, below the first contraction there be | with an orifice of which the section should be to that of the } 
oe a third, &c., the resistance from each may be determined | 48 m to 1 (m being the coefficient belonging to the contraction); 
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formula, and their sum taken, and its expression will then be 
in order that these resistances may be thus added, they must be in- -o2s19 2'( 1 +1); ? 
of each other; that asoch yp ag Sadr Ape Di\ we * 
‘contraction, must have recovered the general velocity of the conduit 
n aren ern: ashediagetlverd 80, paces Pipes onic gs: wer 
it contraction, wo rve Or veloci 
it had ye cpap cath ator pigs “este rp pipe, as for cylindrical adjutages, it will be 82. But in” 
ry for the second, and less in proportion as the distance between properly so 5 it nearer to.1; and more so in pro- 
wat smaller, te a Ao wa tag the pipe, and even, according to M, Prony, 
us the diameter is greater; so that in large conduits, the effect of 
this eas fern a small, Me psi alan iced by con~ 
necting | of two a length, gradually dimi- 
— amt one to the other. t . 
tho teal ‘ots yips te Ampliciily comprioed tu Sie, wel 
e of a 8 ues” 
coefficients of Hs fundamental = 


This is a special case of the general formula (20), where B= D. 
The value of m can only be approximatively. For a very short 
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Observations on the Practical application of the | 
85 The cveticien ~e Sis forint hh shave 

a aaiit Prinses et oszies athe. 

Hor of the pipe—hove tices “Sotermiued U}experihente- meer anes 
of small diameter and of no great length (5); they have bee 
formule be safely applied, without modification, to conduit: 

r, to those used in large vutic 
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indeed, the only 
was at Morris Canal, 
y of New York, where 
vi of about one in ten, 
about thirty tons, after 
were raised by water power through 
feet with great success. 


illustrate the enn of inland navigation, 
without tracing its gradual introduction from country to 
remark at once that we found the French at the end of 
1@ 17th eent ‘ of Louis the XIV., forming the 
between the y of Biscay and the Mediterranean 
4 tic work which was finished in 1681. It was 148 miles in 
le and the summit level was 600 feet above the sea, while the 
; on its line embraced upwards of 100 lovks und about 50 
Z the whole forming an undertaking which was a 
nument to the skill and enterprise of its projectors; and wi! 
$s work as a model, it did seem strange that Britain should not 
_ nearly a century after its execution, have been engaged in 
¢ 4 or this iyo orap mor 
extraordinary, times execu 
rks in this em a gece might have coe olaen 
al use, w! er for the purposes oi navigation or nage, 
agrees and that oven at an early period converted into 
vi cal Of these works he particularly specified the Caer 
and Foss Dike cuts in Lincolnshire, which were by general 
: admitted to have been of Roman origin. The former 
extended from Peterborough to the river Witham, near the city of 
‘Lin a distance of about forty miles; and the latter extended 
‘Lincoln to the river Trent, near Torksey, a distance of eleven 
; The Caer Dike existed now o Pore but the Foss 
‘was at this moment an efficient and flow 


we sas 
lately FE cemnpree ey A engaged in its improvement, 


rites terrace ane e 
co! nm, and that a 
" Gepending at, hs lie Beisish-exaal shigut cose 


nong other notices of this early work, Camden, in his Britannia, 
ed that the Foss Dike was a cut originally made by the Romans, 
‘that it was deepened by Henry I., who in the eleventh 
, but to what extent it was so did not appear. In 

it was on by Smeaton and Grundy, who found the 

2 oat tes to time to ted hitb Deore so mended 

7; rovem: w appeared, however, not 

vay "boon emeouted. In vem Sencuton ves again employed, 
! the navigation to 3 ft. 6 in.; but it did not appear 

, its width wag increased; and from that period it remained in 
‘ Z till 1840, when the lessee of the na fon 

ployed the firm of which he was a member to for 


h ith and 
g channel to the visele Wehbe 'aeh Pieet coin 
municated, When called examine the navigation, 
found its | to be 3 ft. 10in., and its breadth 
ces was in for the of boats, 


for the 


shire, the act for which was obtained in 17. s the co 
of the system of British canal navigation, and that Franc 
of Bridgewater, and Brindley, the engineer, who 
were the first to give a practical impulse to a class of w 
naw-porvaded avery.ceraar bt Shey seielity SA8 NAS 
importance in promoting its comm prosperity.* 
‘That the railway system, from theintroduction of which we 
of late years derived such inestimable ane had now, 
very great measure, superseded, and certainly, for the future, 
prevent the extension of , 
nication, Mr. Stevenson said, was undeniable; and hence at fire 
sight it might appear to some that he was consuming the of 
the Society with the details of a subject which, in the outa 
might be pronounced to be obsolete. But he reminded 
that although this remark might perhaps be considered 
to such canal works as were intended for the 
ly inland communication from town to | di 
apply to that more extended class of w 
canals, which, like the improvement. of tidal na 
executed for the purpose of enabling sea-borne v 
an inland course, to avoid the of 
<ae iee ob; woh of the hi 8 : 
wl it was us, could not su i } 
system. [He presumed, that need ober 
for describing very briefly the istics of such canals b 
reference to works actually executed; and for this p 
referred to the Great North Holland the largest of the kind 
in the world. That canal, which } from Amsterdam to the 
Helder, a distance of 45 miles, was finished in 1825. It hada cross 
sectional area, measuring 125 feet in breadth at the surface, 36 
feet at the bottom, and no less than 22 feet in depth of water; 
and what was most worthy of notice, and vay Bear a-charac- 
teristic of all the Dateh cngeering works, the whole pial ays af 
from the German Ocean by embai ts, faced with wicker 
the surface of the water in the canal being below level of | 
sea, At the time he inspected it the sea was 
the surface of the water in the canal, and the vessels were 
locking down from the ocean into the fertile plains of 
construction was intended to enable vessels trading w! 
to avoid the islands and sandbanks of the dangerous Zui 
the through which, in former times, often 
many weeks as the transit t the canal now occupi [ 
But our own country furnished us with a similar work of gr 
magnitude and boldness; he alluded to the Caledonian Canal, 
formed an inland navigation composed partly of natural lakes and 
pas of artificial canal, ling from Inverness to Fort Wil- 
jam, a distance of 60 miles, afforded a depth of 18 feet of 
By means of this inland 


communication were 
of the Pentland wf Fre so the 
e Western Islands: and while 
difficulties 


water. 
enabled to avoid the 
intricate navigation of 
in their great canal, had to encounter the 0 
the proverbial /owness of their country, Telford, in 
mM Sercemrsen Canal, had to deal with the rug 
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of 60 perpendicular feet. T' 
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witness the arrival of one of those steam 
come direct from New Orleans in 
fifteen da’ 
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on the other hand, it had been 

in the cases of Rye in Sussex, 

Suffolk, and of Chester on the river Dee, and other 

' caused by the embanking of 


along our rivers and estua- 
ose of the conservators of navi- 


done 
wtih 
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rs; hout detaining the Societ, he thought he | and the water from the hoi 

Sang what is generally ra to eae cor- | into the sylinlera:oen’ 

i eee ee ere _ flow or rm ipe 7; so that there is a constant flow of w 
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w, of the United States, but now residing — ity 
18, 1850. [Reported in ae 





PLANING AND GROOVING MACHINERY. 
Wuiam Epwarn Newron, of Chancery-lane, “for 


ments in machin: for ing, tonguing, and Poa sama 
pre er i i649. Enrolled April 5, 1850. [Re- 
ported in the Patent Journal, | 
The ing, tenguing, and grooving of or boards, as 
poieo adelante tae fs me fat? a 
separate series of acting in a somewhat similar manner to 
the ordinary hand tools | a er 
gp a Cote plaakinhe apeechah aptecianinned 
work, whi orp to be operated upon is 
by machinery to the work. Sihocuanshiins, iat aeameajel'acenetion; 
to this invention, consists oF an seins els Ie ennet glean, 
which form a table for the and advance of the wood; this 
chain is formed of a series a together, the 
length of which form the breadth ef the chain, and is sufficient to 
afford room for the greatest width of plank to be operated upon; 
these are linked together in the manner of an endless in, and 
pass over two drums, one situate at the feeding-end of the ma- 
Se et ce aeuaiie teccued ae ~ 
ive are su two principal side-frames, whi 
wre aedusat te ober embeuh teame The axis of 
the central drum is driven by a train of spur ‘ing from the 
driving shaft, which is communicated to the chain by means of 
recesses in the periphery of the een iate which the knuckle 
are 


sharp or right angles, are: 
one of ‘ete will suffice fo: 


of work to be veneered is 
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the same time wetted with a brush. The object cba 
e cement is, that the veneer, if thin, is not sufficiently opaque 
le the glue. An extremely thin sheet of brass is interposed 
on the veneer and the beds, and also a thickness of paper 
en that and the veneer; the angles are thereby better pro- 
d, and rendered sharper. Variations are produced in the 
of the to suit other subjects to be veneered, by the 
cation of paddings or pieces, to make up any or all of 
he parts to the figure required, by which one set of beds may 
‘suit a variety of designs of a nearly equal size.—Patent Journal. 
i — 
d REVIEW 5. 
Railway Economy, a Treatise on the New Art of Transport. B. 

Dionysus Larpwer, D.C.L. London; Taylor, Walton, an 
_ Maberly, 1850. 

Dr. Lardner is commonly so happy in popularising any subject 
which he takes up, that he is the an one would think of 
blaming for writing a book; but here we have book-making with 
a vengeance. To those who know nothing practically about 
= the book will pass muster; and of those who do, many 

: rill be deterced from objecting to it, because they are imposed 
e by its appearance of mathematical and statistical labour, 
j The mathematica * gt us very much in mind of the acquirements 
of the redoubted Hudibras : 


“ For he could tell the time 0’ the day, 
The clock did strike, by algebra ;”" 


to such a degree is the foppery of symbols carried; and there is a 
formula for everything. us at page 65 : 
“To determine the average number of miles run by each engine 
after such cleaning and lighting, it is only necessary to divide the 
| total mileage of the locomotive stock, or of each class of it, by 
| the total nnmber of engines lighted ; the quotient will give the 
__ @istance ran by each engine lighted. In general, if E" express the 
number of engines lighted, then pe 
distance run by each engine lighted. 
“As examples of the application of this, we take, from the official 
reports of the Belgian railways, the number of engines lighted 
during 1846 and 1847. The number was 27,452 for 1846, Divid- 
> dag into the total mileage, 2,027,014, already given, the quo- 
is 78°83, which is therefore the average number of miles run 


Zz 


will express the average 


loying a | our railway administrators are not so much in the dark 





each engine cleaned and lighted. 

“In 1847 the number of engines lighted was 30,676. We have 

lready seen that the total mileage was 2,366,885. Dividing this 

by the number of engines lighted, we find 77°6 miles as the dis- 

tance run by each enginé lighted, being an improvement/on the 
ance of the previous year.” 

‘The practical benefit of this in book-making is, first, the ignorant 
i> oad led to imagine he gets something very good for his money; 

next, vp making an para formula—first, for the common 

of division, and by working it out arithmetically after- 

wards, so much more text is made in an easy manner, The statis- 
tics are of the same quality, and of the same value, 

Although Dr. Lardner was employed some years in mathe- 
investigations connected with railways, he shows himself 
very ill-qualified for writing upon railway management. He 
seems to have pred so long abroad as to have become Frenchified 
and ; and as he is without the practical experience, 
80 he wants the documentary evidence as to railway management. 
His materials sre the English blue-books—worth nothing; the two 

of Captain Huish, the Belgian blue-books, and some 
; and many French books: and he complains of the 
nglish cs, whereas there is a whole body of 
j railway 1) and, above all, an extensive railway 
#8. All the points Dr. Lardner opens, as he thinks, have been 
already discussed and settled, so far as they admit of settlemen: 
‘many able and practical men; and the railway papers aff 
le data for the inquiries he has undertaken. @ reports 
the Committees of pete cop in potas, afford most 
ble. tion, of which our affthor has taken no advantage, 
Journal has given information on these subjects to 
we United ee eee ee eee 
ven the ilway Economy. z 
used by a Profoenix Garden: hohe 





































intimates. A 

While the main body of the work is so unattractive, there — 
isav psc chapter on American steam ; : 
although much of it is trite, nevertheless contains some good 
matter; but altogether we wish the author had, for his own 2 


been otherwise bi tar t 
The title of the book is the best part of it, and that is ‘Railway 

Economy,’ which is very much nr oe after now: but no railway. 

manager can learn anyt from the book; nor do we think 

shareholder can, Wherever a principle is sought to be establi 

that principle is limited in its application; and where a discov 

is set forth, it is of something already known, andis working or tri 

and found inapplicable, The writer has, indeed, missed the whole 
ist of the subject, or he might, with his h putersnny A as a writer, 

neh tuken a very prominent and very useful part in the discussion 

of railway economy. 

The history of railways has been one of ree ; and to see it 
in its true point, and in its future bearing, it must be looked upon 
as of the same character. All is still new, and all will be inno- 
vation, The locomotive begun as a rude engine. Trevithick 
set it going with one cylinder: Stephenson strengthened it with 
two, fr was still only a beast of burden, when Mr. Booth en- 
dowed it with the speed of a race-horse. The contests between 
the companies have called for an increase of speed; and this has 
been attained chiefly by an increase of bulk in the engine, and 
therefore of weight. 1t must not, however, be assumed that the 
increase of speed has been attained wholly by increase of weight; 
for it has been chiefly attained by improved mechanical arr: 
ments, so that an engine of the old prize weight would still have 
increased speed and power of traction. 

With a speed beyond all expectation and all calculation, the 
whole economy of railways has been altered; and a system has been 
gradually developed, which, by its development, has pointed out 
the successful means for superseding it. How we stand now is 
this: we have heavy engines, heavy rails, and, in a 
heavy trains, unfrequent trains, great and distant stations, an 
great establishments. 

Originally, it was considered railway traffic would, in its con- 
ditions, be like coach traffic—that there would be a succession of 
coaches, as it were, and station accommodation, was not contem- 
plated. A train arrives, and a large establishment is requisite to 
attend to it, which establishment is empty-handed until the next 
train. A passenger comes to a bye country station, and, as he 
may have to wait some time, station accommodation must be pro- 
vided for him. 
Dr. Lardner’s great doctrine is, to get rid of the —_— £ 
and he might have extended it to empty hands; but al ough 
railway managers are quite alive to this, they cannot, under the 
existing system, carry it out; but rather, under the pressure of the 
times, they are aggravating the present state of affairs by lessening 
the number of trains—an economy which is attended by an injury 
to thetraffic. The station expenses are now the most untractable 
items in the budget, and have been a heavy burden, particularly 
retail a with a thin traffic, Ree 

n virtue of the progress of improvement, light engines * 
ight trains, with a dood apatt, pti feasil mp we believe 
nothing stands in their way but the prejudices of the old locomotive 
manufacturers. We have now long advocated the adoption of 
the light system; antl we are se to see that its value is now 
more generally acknowledged, though we do not believe its full 
operation is adequately appreciated. In truth, the obstinate advo-' 
vue A of fewer trains, in the teeth of all past experience as to 

ic, is a proof of the even of those who are sup- 
porters of the new system, Notwithstanding, this system has now 
the assent of the whole body of the press devoted to railway 
pea of many engineers, and of many administrators; and, a8— 
it is already in practice, so must it go on to success. Ve ioe 
While hea’ ines were essent large trains were likewise 
essential; andas these entailed a heavy permanent way, greater 
expense in the locomotive departmiant, \ ions, and 
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traffic is at present lost, a 
infancy. oe are traffic managers and goods managers, 
there is not one which has a statistical department; whereas 
a competent statician should be engaged by each company to see 
what traffic there is in the —s how it is carried, what 
on the railway, what does not, why not. The occasional 
exertion of & chairman" or superintendent of traffic can never 
keep up with all the minutiw of the many items constituting the 
carrying trade; for it is quite as much as such officials can do to 
attend to the daily wikia of the traffic under their control, 
which is their Goes business. : 
Nothing but the ligh e@ system will diminish the margin 
of waste now constituti: expenditure of railways under the 
head of way and works, locomotive power, carrying, and stations ; 
and the sooner the able men engaged in railway administration 
direct their attention to this, the sooner shall we have « diminished 
expenditure and increased traffic, and be able to do without those 
impolitic and icious expedients of raising fares and limiting 
the accommodation of travellers. Railway directors, who have 
generally risen from the ranks, nevertheless forget the circum- 
stances of those classes who are not blessed with a superfluity of 
wealth, Every tradesman knows etter than a railway director, 
and proceeds upon the principle of getting as much as he can from 
his customers by suiting his charges to their means in articles of 
daily necessity. The business of a railway director is to make as 
large a profit as he can, to carry on as large a trade as he can, and 
if he has not got trade to make it; but it is seldom he finds 
this out. The Metropolitan and Dublin Railways without suburban 
residences, Southampton without packets, Fleetwood without a 
harbour, the Midland Railway without coal and lime-pits, would 
fare but badly; and yet, in the teeth of this, how is railway de- 
velopment neglected! The Brighton steamboats have been 
burked, Sunderland Docks starved, the southern coal traffic kept 
back, the fish trade left to shift for itself, no attention paid to the 
carriage of building-stone and lime, and manure generally ne- 
glected. Horse traffic flourishes, the canals are in full vigour, and 
if railways have a large traffic, it is thanks to themselves, and not 
to their managers, who leave the trade to look after itself. . 


A Practical T'veatise on the Construction of Oblique Bridges, with 
Spiral and Equilibrated Courses, By Francis Basurortu, M.A., 
Fellow of St. John’s College, Cambridge. London: Bell. 1850. 
Although works on oblique bridges are numerous, still one from 

the pen of Mr. Bashforth is welcome, as that gentleman is well 

known for his high mathematical attainments. The nature of the 
work, and the principles on which it is founded, are sufficiently 
deseribed by the author. He says the methods in his first 
substantially the same as those of Messrs. Nicholson and Buck, 
but he has introduced numerous variations in the details. He 
prefers spiral courses for oblique bridges, because although grave 
objections may be , yet the accuracy of form which can be 
given to the archstones renders it advisable, under proper limita- 
tions, to adopt them in preference to a better arrangement of the 
pre does not admit of like exactness in the execution of 
work, - 

In Part Il, Mr, Bashforth has endeavoured to 

on equilibrated courses in oblique arches, sui 

man; but we doubt if it be 
concerned in 
exhibited by the 






















ve information 
to the practical 
e or desirable to initiate those 
out details in the elaborate analysis 
Mr, Adie, it will be remembered, was 
iad it to stnstruct oblique bridges of this kind, and Dr. Whewell 
my ve likewise written upon it. | ) 
Thé work 


accompanied by numerous diagrams. 
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“produced in H, and I, Then HI is the side of the squareGEF. 
















square is 
part; and the side of the . 
in excess of the true o rrireoth a 
practical purposes, as accurate as the rule; side of square © 


=N"7654X square of diameter of circle. The process is as follows, 
: * 





Let ADBE be the given circle. Find DE, the side of apenta- 
gon inscribed in this circle, and produce DE both ways to H and I. 
Let C be the centre of the circle, and AB be a diameter I 
dicular to DE. rom F (the intersection of AB, and DE, set off 


(on AB) FG = SE; and with centre G, and radius GC, eut DE 











I have assumed that the side of the pentagon can be readily 
found, either by angles, or by geometry, In the first page fn 
the arts DB, BE, each oqual to 36°; in the second case, 
employed a geometrical method which I have not met in any 
tise or mathematical work, and which I find stg ee 
erect BL perpendicular and equal to the radius BC. ay 
radius BC at K; and with centre K, and radius KL, cut _ ig 
duced in M; then, with centre B, and radius BM, cut the 


‘ADBE in D, and EB. Join DE, which is the side of the pentagon 
Demonstration.—Not to enter unnecessarily into a explana- 
tion, it will suffice to state that if the diameter of the circle 


be considered=1, then CF = “**, and HI = 0'sse2337014450r 5 


But the true side is = 0°886226925452q@ 
. the resulting side is — iho | 
parts in excess in 886226925452; more concisely represented 
the fraction, ry¢reuth part. Si inet 
It may also be shown that the excess of area is nearly double 
that of the side, for HI® = 0°7854101966%bq ; { 
But the true area is = 0°785398163397 > 































March 26.—Wirtaay Cuncrr, Esq,, President, in the Chair, 
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The first paper read was a “ Description of the upon 

the Colchester and Stour Valley Extension of the Eastern Counties. hy 

‘ the of whieh, is | By Mr. P. Baur, Assoc, Lnst. C, E. ' 4 

Mee in rom Stes gi of Patent | — This viaduct was theown across the:valley of the Colne, at Chapple; it 
for 1841; published by J. 8. Hodson, 112, Fleet-street. | consisted of thirty-two semicircular arches, each of the — — 30 feet, 

_ But their principle of action is more fully treated on, in a publica~ | the total length rye i ne stg height be Praga ne 
tion. that the same- year, -intituled «The Principles of j fons to the ores per rere yg aa in r iy i 

ai by Robert Willis, M.A. F.R.S., &c., Jacksonian wide b ar 104 in, thick, at the nofee ida. af. tas enpost,; nme 

Professor of Natural and Experimental Philosophy in the Univer- sapucel Sieebenate to the plinth, with a batter of 1 in 86; twenty-tlres' 
a of Cambridge; published by J. W. Parker, West Strand, | of the piers only had lintha, which, consisted of a set-off of 21 inches, 
2 , If Mr. Davison takes ‘the trouble of referring to the iio the “alcebaniiond of the base of the piers 20 ft. 6 in. wide, by 

i ove work last mentioned, he will find the diagram similar to his | 7 ft, 1in. thick. The piers were solid below the plinth, but above that | 
a , at page 240, level there was a centre opening 6 feet in width, arched at the top and 
& ‘Isle of Wight. Joun G. Dasuwoon. the bottom. The whole of this viaduct was constructed of bricks made 
‘April 19, 1850.” in the district, being chiefly set in mortar, bat the arches for a distance: 
| ie en of 4 ft. 6 in, above the springing were set in eement. The viaduct oceu= 
~ . fone pied chant twenty months in construction, and cost about 551, per lineal 

E 5 yard. } 
PROGRESS OF THE BIRKENHEAD DOCK WORKS. The next paper read was “ On| the Manufacture of Malleable fron, with 












fur dock works as viewed from the river seem unfinished and 

nous; but proceed inland to the western end of the Egerton and 

Doc! and a scene of activity bursts upon the view, 

it is not easy to parallel. From en has been 
to 


B, Tuorneyorort, Assoc, Tost, C E.* 





of the upper portion o: 
the spirited contractor, Mr. 
ng night and day, excavating the mud and earth to form a 
hich, as at present determined, will extend to the copper 
tks on the Seacombe side of the pool, and give a water area of 
-acres. A further extension, however, is contemplated, which 
eirry the dock, or float, as far as Poulton bridge; and the con- 
; lege egetegin been advertised oe = 
y cy joining the quays will be eight feet 
low the level of the old sill of Liverpool, or six feet lower 
the bed of any of the docks of our port. The centre will 
net be excavated quite so deep. A portion of the walling at 
the Vietoria Wharf, which runs at an angle from the dock ware- 
’ is toe vd completed, = is of excellent and solid Loe 
hip. ther portion, fronting the warehouses, is rapidly | quali materials was use cases, equal! 

The exeavations in the pal of the dock are an rong though it was mete rn to a ng 
at a speed which, considering the immense area over | “No, 1” bars, and the waste was greater, It was 
e labour employed is spread, is surprising. ae good grey pig iron could only be produced, by cold 
' y Mr. 

Two steam 








‘ormack, twelve hundred men are 

































“ puddling.”” 
The introduction of hot blast for smeltiog iron, rend 
careful investigation of the comparative use of hi 





























skill, and of steam, is, of course, provi materials, iron of apparently excellent quality could be 
rmack in aid of the human labour emp ) from the most sulpharous ores and fuel; indeed, to this al 
es of thirty horse power each lift the wagons of earth from | attribated the bad reputation of hot blast iron, for certain. pu 
of the dock to the place of deposit; and more are being As it hud been asserted that the peculiar characteristics of 
ided us the works progress. iron were to be attributed to the ore from which it was produced, 
e-entrance to the float from the Egerton Dock is nearly com- | fom the different nature of the processes used ih is comets. 


:. x 5 the author had always believed to be the true cause, 
requiring now only bien pearly ae gates. eve j | Rear Wolverhampton, made bars of the finest 


inner end of the carpenters 
the ork, oe of i ‘und eplendid strongest fibrous texture from the same Yorkshire 
y are, moreover, the st in the wor! i compress: would completely 
eet wide, and show that the Birkenhead Dock Commissioners crystalline character, ay was well exemplified by 
ye had their eyes open to the fact that we may, in all probability, uddling tools used by forgemen, and in several parts of 
to acoommodate in the Mersey vessels of much larger machivery the same effect was observed. 
; breadth of beam than heretofore. The gate next to 
float is to be constructed as a caisson, to be moved altogether, 8, 80 as strength 
g rt shen: ina gs made in the dock-wall abe main canon diode by a rene a rep oh om conocer 
oF n : pared, and are formed of pieces | “eterminin; question, | Tt would eppear tway axles 
ses : ; | made parallel, from journal to journal, any stioulder, and 
{tlorticed in, x0 a to increase their strength, Suthlind stein guivanesy veuetibed oe tes 
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than one with a shoulder, in the ratio of 156 10 56, and by 
the middle, was 6 tolj.« 








ered necessary iw 
ot and cold blast pig 
iron, in the manufacture of bars, from which it appeared, that if the same 


ifs 
iti 
Frei: 


ne 


axle parallel, its strength, compared with the same sized axle reduced 


the results of Experiments on the Strength of Railway Aales. By Mr. G. 


Ft was stated that malleable iron might be divided into two distinct 
classes, “red short,” and “cold short;” the former being generally pro- 
carried across to the sepesie side of the pool to pen up the waters pss trating SP a ~y stim a rag cond tinaae. pasciee only): 

the te great float; and here, under | was not so uid awthat from the lean ores, but when converted into malle- 
1 able iron it became tough and fibrous, though it was troublesome to 
at less than a white heat, whieh bad caused it to be denominated 
short.” On the other hand, the pig iron produced from the lean ores pos~ 
sessed greater fluidity, but when malleable it was unfitted to support 
sudden shocks, or continuous strains, and was hence termed “ cold short,”” 
It was further stated, that in the umanufacture of malleable iron very mach 
depended on the quality of the fuel used in the smelting furnace, and in 
the subsequent processes; also that iron became crystalline from two 
causes; first, in consequence of being made from naturally cold short 
iron, and secondly, from a peculiar manipulation during the process 
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showed, that ao axle sriteout e/ehantiie wie bower 2066 to resist imp 
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way for carts; it was formed of four beams of oak timber, 
with wrought-iron rods and cast-iron saddles, those for carrying the rails 
(which were bridge-shaped), being stronger than the others, and having a 
flooring of 3-inch planking; the platform rested, when down, upon. piles 
driven into a bed of hard gravel, met with at a depth of about 20 feet below 
the water line. The platform, which was about 12} tons in weight, was 
suspended at the four corners by galvauised wire ropes) four inches in cir- 
cumference, attached to the end of each oak transome, by means of strong 
bow springs, and passing over pulleys fixed on four pairs of cast-iron 
standards, also supported on piles, and fastened at the other end to drums, 
3 feet in diameter, each pair of which were keyed \on to the same hori- 
zontal shaft, situated a few inches under the rail and road level. Upon the 
same shafts there-were also fixed six osher drams,.of a like: diameter with 
the former, carrying, upon coils of wire rope, 2§ inches in circumference, 
balance weights, of a total weight of 12} tons, but not equally distributed, 
intended to assist in raising the platform, and which descended in cast-iron 

or wells, Motion was given to. one end of each shaft, by means 
of simple hi , consisting of a train of wheelsand. pinions, by which 
the power was multiplied twenty-six times. 

The level of the.rails, above the water-line, was 4} feet, and as the plat- 
form was capable of being raised 94 feet, sufficient room was afforded for 
the passage of the barges, the greatest number of which ever passing 
through in the twenty-four hours being fifteen, and since the erection of the 
bridge, not one in a hundred had been detained one minute; though on 
this point, as well as on many others, the Canal Company had raised factious 
objections, owing to which, and to the design having to be submitted for 
approval to the Railway Board, great delay arose in the commencement, and 
also in the execution of the work, augmenting the actual cost to 1,300/., 
which was beyond what, it was presumed, a similar work could, under more 


favourable circumstances, and when the construction was not novel, be” 


executed for, 

The bridge was stated to have proved very successful, and in situations 
where only a) given headway was required for a limited span, this kind of 
construction was recommended. 

9,—The paper read was “On the Construction of Locks and Keys.” 
pyle. Cuunn, Assoc. Inst. C. E. 
The author commenced by stating, that the most ancient lock, of whose 
form and construction there was any certain knowledge, was the Egyptian, 
which had been in use for four thousand The construc- 





Hise 

















force them, or of opening by pickloeks the 
arrangement, so that any stranger, haying the proper key, might be able to. 
open the lock—and durability. eh 
‘The paper was illustrated by a series of diagrams, and a variety of See 
mens of the locks and keys noticed in the paper; and also by a number of = 
Gothic locks and keys of very elaborate workmanship, suitable for eccle- = __ 
siastical buildings, &e., from Mr. Chubb'’s works, in London. ie | 
In the discussion which ensued many additions were made to the histori. 
were 











7? 
McKingon (of New York), were also fully described; an 1 
claimed for the former, in making one tumbler to lift and the other to 
in order to open it; and, for the latter, that, by the addition of a: i 
case-hardened iron, three-quarters of an inch in thickness, radiating fre 
the centre of the pin, and a radiating key, there were no means of rea 4 
the tumblers, for the purpose of taking an impression, or otherwise, except 
by cutting through that curtain. On the other hand, it was 
asserted, that no impression could be taken of, or means invented 
alock which had six tumblers, although it could be easily, done lod 
having fixed wards; further, that Chubb’s lock was a decided 
on all others of the same character, inasmuch as it possessed a Mey 
which formed really the peculiar feature of that lock; the excellence of 
workmanship tended also to the facility of action and consequent durability, 
for which it was: so celebrated. eet 


April 16.—The discussion upon Mr. Chubb’s paper, “On the Construction 
of Locks and Keys,” was renewed, and extended to such a length. as to 
preclude the reading of any paper. rah ed 

Several locks which had not been previously mentioned, were exhibited, —_ 
and their peculiarities of construction were described. These bore’ the’ 
names of their inventors—Davis, Parsons, Williams, and Nettlefold. 

It was urged, that the curtain which had been mentioned be cssen~ — 
tial for Summerford’s lock, but could not be, in any degree, jt Uy 
lock; in fact, that its only effect would be to induce complication, and aug- 
ment the cost, without increasing the security. py ko 

Among numerous instances of ingenious devices for :3 
stated to have been tried in America 













yugh after the expiration of a patent, any person might manufacture 
cle, he no right to pirate a peculiar trade mark, or to use a dis- 
stamp, which was irrespective of any patent right. 
at Pentonville Prison were instanced as uniting goodness 
extreme cheapness; but it was admitted that the workman- 
inferior to that of Chubb’s locks. " 
asserted that Davis's locks, invariably used on ghe Cabinet 
boxes, which frequently contained important secret papers, were 
nd to be out of order, or to be susceptible of being picked. 
this it was replied, that Mr. Chubb was prepared to produce a work- 
who, without having ever previously seen the locks on the Cabinet 
ch-boxes, would open any number, on being allowed half an hour for 
and that the same might be done more easily with the Pentonville 
Prison Igcks. ; 
In up the discussion, it was stated to be the duty of the Insti- 
to ex; the conviction, of a veritable Chubb’s lock never having 
Pigisked icltuer in Great Britain or on the other side of the Atlantic ; 
‘it did, in fact, combine that strength, simplicity, and security, without 
the most ingenious locks were utterly useless; that it possessed the 
.in the production, of never, through fear of competition, having 
r the quality of the workmanship to meet a reduced price, and thus, 
-a due consideration of the workmen employed in the manufacture, the 
had been taught to be as jealous of their master’s reputation for good 
‘work as he could be of himself, and that thus the merited reputation of the 
work had been, and was still, maintained. 


{ 23.—The paper read was a “Description of the Insistent Pontoon 
, at the Dublin Terminus of the Midland Great Western Railway of 
By Mr. R. Mauixr M. Inst, C.E. 


_ This bridge was stated to be situated on the line of approach from the 
city to the terminus,and formed a passage over one branch of the Royal 
|, Where it crossed the Phibsborongh-road, upon the Foster Aqueduct. 
‘the act it was provided, that the navigation of the canal should be as 
‘and unimpeded és possible; and from the circumstance of there being 
a height of 16 inches between the intended surface of the road and 
it of the water of the canal, it necessarily involved the placing of some 
of moveable britige, of rather peculiar construction. After due con- 
the one described in the paper was designed and adopted, as being 
suitable to the peculiarities of the situation than any other, owing to 
water-channel being only 17 {t, 4 in, in width, and that the passage to 
made across it required to be at least 50 feet in breadth. 

» The general idea of this form of moveable bridge was that of a pontoon, 
flat-bottomed boat, constructed of iron; the breadth being nearly equal 
‘that of the water space to be crossed, and the length about equal to the 

of roadway required. The deck beams of this pontoon projected | 
the sides, and rested while in situ, upon a rabbate, or continuous re- 
formed along the top course of each quay-wall, but while the pontoon | 
s floating light, the projecting deck-beams were 2 inches clear of this 
r and the roadway platform, constituting the deck of the pontoon,, 
elevated to an equal height above the level of the top of the quay-walls, 
‘land on each side; in this state the pontoon could be freely and readily 




















along the canal, for a distance of rather more than its own length, 
it was brought opposite to a lye-by, provided by increasing the width 
‘the canal at this point, and being put therein, the vavigation was per- 










Asa pontoon afloat would form a very unstable roadway for carriages, 
were provided for allowing it to settle down in the water, and rest 
ly upon the rabbates; and also for again raising it rapidly, 80 as to float 
ear of the rabbates, and enable it to be moved away into the lye-by. For 
purpose two large valves were placed in the bottom of the pontoon, one 
each end, by which water was allowed to enter, and sink the pontuon, 
it hung upon the projecting deck-beams, For removing this water, 
it was required to float the pontoon, a large syphon, of a particular 
was provided, which was capable of being brought instantly 
use, and of being as quickly detached, when a sufficiency of water had 
withdrawn to enable the pontoon to be moved. These operations were 
to be performed very readily by one mao, the navigation being cleared 
four minutes, and the roadway restored in less than three minutes. 
The details of the construction of the pontoon, of the syphon, and all 
er parts of the work were then minutely given; also the total cost of the 
u which, exclusive of the masonry, was 1125/,, that of the masonry 






in February, 1847. f 
was considered to in situations 
& comparati’ narrow water channel had to be crossed by a very 
but as the particular of might 
one in question, the author suggested alterations in 


these exigencies. ; 
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diagonal ¥ 

*of two angle irons, and wronght-iron plates, eight in number 
but diminishing to three at the ends, and of such dimensions 
effective sectional area at the centre, after deducting the loss 
equal to 26 square inches; that of the top, which was somewhat differently 
constructed, so as the better to resist compression, being equal to 40 square 
inches. The lattices were formed of a series of bars of spoke-iron, inter- 
secting each other at an angle of 60°, being crossed at those points, 
longitudinal bars, for the of giving additional rigidity, and 
making a closer parapet. The transverse girders, 7 feet 6 inches apart, 
were éach formed of a plate of wrought iron, with two angle irons at the 
top and the bottom; these were covered with co galvanised iron, 
one-tenth of an inch thick, upon which concrete, and then a layer of gravel 
and loam metalling, 6 inches thick, were laid, This bridge was erected 
Messrs. Smith, Smith, and James, of Leamington, upon a platform w 
gave to the girders a camber of 7 inches in the centre, which was reduced 
to 3§ inches upon removing the platform. The total cost of the bridge was 
about 3,5001. id 

During the progress of the works, the author made some experiments 
upon the strength of rivets of different sizes, from which it appeared, that 
the average breaking weight, per square inch of sectional area, was 35°10 
tons for a chain joint, and 18°82 tons for a lap joint. 
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ROYAL SCOTTISH SOCIETY OF ARTS. 


The following communications were made :-— 

Remarks on the Positions laid down by Mr. Cousin, in a Communication 
lately read by him, “ On the Philosophy of the Beautiful, and an i: 

the Principle of Proportion, as applicable to Architecture.” 
'HOMAS Punpre, Edinburgh. 

Mr. Punpre stated the principle on which Mr. Cousin seemed to found his 
doctrines, viz.—that the mind receives a pleasure from certain proportions, 
whether in the relations existing between the various parts of a building, 
or in the relations which the notes of a twusi¢al chord bear to each other in 
the number of vibrations required to produce them. That harmony is, 
therefore, “the perception of these relations,” conveyed to the mind in the 
one case by the eye, and in the other by the ear. 

Mr. Purdie contended that this definition of harmony was only a con- 
founding of names, That the word harmony is applied to architecture only 
in a conventional or metaphorical sense, and may therefore be used to convey 
any meaning which fashion or fancy may happen to dictate. But, whatever 
harmony in architecture may be, the mind which perceives nothing and 
knows nothing of the relations of musical notes or of vibrations may receive 
a pleasure from harmony of the most intense and elevated kind. While the 
secondary beauty of harmony is, doubtless, due to its connection with man’s 


Analysis 
By Mr. 










, deepest feelings and most interesting emotions, its primary beauty can be 


attributed only to sensation as an ultimate fact in man’s mental constitution, 
and has no more connection with perception of relation than have the prick 
of a pinjor the perfume of arose. If there were any beauty at all in ratios, 
the ratio ig between the diameter and circumference of the circle 
seemed to po: quite as much of that desirable quality as the ratio of one 
to two, or three to four. If harmony, he contended, were the perception of 
relation, and if those relations only were beautiful which are simple and. 
definite, what would have become of the mathematician en, in the 
higher calculus where many of the calculations refer to irrational and even 
imaginary quantities. A single page of it would evolve an amount of dis- 
cord sufficient to drive altogether mad any mathematical devotee who might 
happen to be cursed with a musical temperament. 
But granting thet Mr. Cousin had established the premises—that har-. 
mony is the perception of relation, and that beauty results only from the 
perception of definite relation—he had only placed his doctrines in a posi- 
tion which rendered their complete fallacy the more obvious and apparent. 
Take any number of rectangular forms sych as those to which it is pro-. 
posed to apply this system of proportioning—say two windows of a 
with the space pee ogo Raat eaigaromn ratios which 
beaut and apply them to diagonal 
line of the windows 






















, Purdie farther objected to this theory on the broad ground that it 
saeeed the setting beso of taste altogether; that it was calculated to 
erect within the dominion of taste a tritunal to overrule and supersede 
its judgments. If any one were to object to a bu of Mr. Cousin’s, 
or of any other architect, designed on the principles brought before the 
Society a8 being ill- , itcould be no answer to tell him that 
this was an angle of thirty degrees, that of forty-five, and so on, Unless 
the jurisdiction of this theory were to be supreme, the architectural critic 
would have a fall title to hold to his opinion, notwithstanding these so- 
called mathematical demonstrations. But as the explanations which the 
discussion on Mr, Cousin’s paper called forth, at a late meeting of the 
Society, had placed the matter on a very narrow ground, Mr. P. preferred 
to leave it there, rather than enter upon matters which could only lead to 
endless and perhaps altogether unprofitable discussion. 


Observations on what is required to be done, in order to improve the 
Dwellings of the Working- Classes ; with a brief notice of some Model Houses 
recently erected in this ‘hood, and some account of those which have 
been built in London, Glasgow, &c. By Paraick Witson, Esq., Architect, 


Mr, Winson observed, that in looking at the large tenements in the centre 
of Edinburgh, occupied by a prodigious number of families, some of them 
elevated six or eight stories from the street, it must appear almost an im- 
possibility for such families to have anything like cleanly dwellings; the 
common stair of such tenements is, in general, in such a state of filth, that 
there is no inducement to the housewife of cleanly habits to attempt keep- 
ing a clean house. He, therefore, contended the working-classes must be 

laced in self-contained houses. Such ao idea might at first sight appear 
Diopian, but so far from this being the case, it had actually been realised, 
and that ata rent not exceeding what is paid for the same accommodation 
in other situations, 

Mr. Wilson then took a rapid glance at what had been doing in other 
towns. He gave some brief account of the houses recently erected in 
London; bat in general remarked that they could not be taken as a guide 
for us in Edinburgh, the rents paid for them being far beyond what could 
be afforded by Edinburgh operatives. 

Mr, Wilson laid before the Society the plan which had occured to him- 
self sometime ago for improving the dwellings in question, which he had 
since had opportunity of carrying into practice. To effect this on the 
most economical plan, he proposed having houses of two stories high, the 
houses on the first floor to bave their entrances on the one side, and those 
on the second floor on the other side; and further, that rows of such houses 
should be placed at right angles to the road or street, J 

There are six rows of houses, each row containing eight houses, four on 
the ground-floor and four on the second floor. The spaces of ground be- 
tween the rows are devoted for bleaching-greens, with the exception of a 
footpath on each side leading to the houses. The Model houses recently 
erected at Industry-lane, North Leith, under the superintendence of Mr, 
Wilson, are built on this plan, The piece of ground at Industry-lane only 
admitted of two rows: one is built, and the houses are at present being 
finished, the other is in contemplation to be built. The houses are of 
various sizes. The average size contain, one large living room or kitchen, 
one bed-room, a sculiery sufficiently large for the mistress of the family 
washing in, well lighted, and furnished with sink and water-pipe, and a 
pantry, | The sculleries are placed two and two together, not only so, but 
those on the lower floor being immediately under those on the upper floor; 
there are four sculleries all in a cluster, which ments, besides the 
economy, other advaotages which Mr. W, pointed out, With 
the exception of the water-closet, each house possesses every convenience 
within itself, The water-closets are placed out of view at the farther end 
of the row, and wader lock and key. The apparatus for these closets are 
of ae most simple construction; oae cistern supplies the whole cluster 
with water, 

‘The largest size of houses at Industry-lane contains a large kitchen, 
two bed-rooms, and the other conveniences already described, These 
were commodious houses, and what in Mr. Wilson's opinion, every house 












cording as the door or is opened one way or 
will be drawn along the cylinder, leaving a vacuum 
regular di of resistance, until the door is released, w 
pressure of air upon the face of the piston will cause 
original position. The use of the valve comm 

the cylinder is that, in case of a leakage of air behind 
driven by the return of the piston through it to the outside. 
exhausted chamber and valve communicating with it is, 
the leakage air or oi! which cannot be di 
wards, escapes into the exhausted chamber, w 
to the bottom, and to bring the teeth of the rack in 
teeth of the wheel, and thereby keep the door steady and in its 
when shut. The box requires to be filled with lard or sperm oil to 
piston, and keep the whole lubricated. 





as 































Description of an Improved Method of Constructing Wire Fences. By 1: 
Mr. James Sarra. ee 
It was stated that the object of this plan is to increese the and 
facility of the construction of wire fences, and to afford easy means of cor- 


ae the occasional defects of over tightness or over slackness of the wire 
whether arising from faults in the construction, or from the vicissi- 









tudes of temperature: that this is effected by mounting the 
with rollers and ratchet wheels for the wires, by which, with tools of the. 
most simple kind, an ordinary labourer can erect the and 5 










wires in the most perfect manner; and the wires, when 

or too tight, can be easily corrected, so as to keep them always 
state: and that the expense of obtaining these advantages very lit 
that of constructing the fence on the common method, 























Important Application of Hydraulic Pressure.—. 
engine has been placed at Murton colliery, 
Company, by Messrs. Armstrong and Co., for the 
trains of waggons underground without the aid of a 
"ang in such a situation), or of horses, where a large num! 

80 efficient as this new machine. The engine consists of 
ders and pistons, each being three inches in diameter, with'a 1 
the water which supplies the power is that pumped from the shaft, 
in a reservoir 606 feet above the level of the water engine, and, 
applying an enormous force to the pistons; the pipes conveying 
down the shaft are 4} inches in diameter; the distance from 
whence the trains are propelled is 880 yards, with gradients from 
to 1 in 18; the number of tubs in each train is at present 20 or 
time travelling the distance is 44 to 6 minutes, or 6 miles an 
quantity of water pressing on the pistons is 1,500 
speed is 100 strokes per minute, although 130 
any jarring motion; the power of the engine 
reservoir and column of water collects as much 
day; but although it is contemplated to increase 
extra number will only involve the pumping of an 
minute through the 24 hours, 
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n those of the other half. The projection or flan, 
| drawn out or forged at intervals on each half of the 
intended wheel, so as to produce proper projections for 
of receiving the spokes; the apokes are to be welded 
oke ‘a portion of the ring or felloe of the wheel 
n, the alternate portions of the felloe or ring being 


haves respectively; so that when the two are | 


Sanesl al ie hich the steam was pnt through tubes im 
in w E n= 
ae sok orig, ualleagplak aeoaie of ging ae 
drawb: of weight, i , 
Gensdloavenah pi ao from the condensed steam. " 
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by plates . . . . . % per H.P.; oF 
Mra of cou opsce cowvpled by ths thes in Hal's eoudgnece. 
araged by the success of this condenser, Mr. Siemens has 
directed his attention to the achievement of a still more important 
object, which is to condense the steam in such @ manner, that the 
condensing water issues into the hot well at boiling heat. and yet pro- 
duces an efficient vacuum within the working cylinder. his 
appears paradoxical at first sight, yet it has been succesfully ac- 
complished by Pi gh new principle, called by Mr. Siemens the 
‘Regenerative ciple of Condensation.’ It consists of a rect- 
an, trunk A, of cast-iron, the lower end of which is cylindrical, 
and contains a working piston P, which performs two strokes for 
each one of the engine. In the trunk is a set of copper plates B, 
upright and to each other,—the intervening spaces 
the same as the thickness of the plates, viz.—between y,th ani 
ath of an inch. 

The upper extremity of the condenser communicates on one side 
to the exhaust-port of the engine, and on the other through a valve 
V, to the hot-well H. 

The plates are fastened together by five or more thin bolts, with 
small distance-washers between each plate. There is a lid at the 
top of the trunk Hy emoring which the set of plates can be lifted 
out, Immediatel ow the plates the injection-pipe enters, 

The action of the condenser is as follows:—Motion is piven to 
the piston by the engine, causing it to effect two strokes for every 
one of the engine. At the moment that the exhaust-port of the en- 
gine opens, the plates are completely immersed in water, a little of 
which hasentered the a peers above the plates, and is, together with 
the air present, carried off by the rush of steam into the hot-well, 
the excess of steam escaping into the atmosphere. The water then, 
in consequence of the downward motion of the piston, recedes 
between the plates, oxpocing them gradually to the steam, which 
condenses on them. Their 
receding water are surround steam of atmospheric pressure, 
and become rapidly heated to about 210°, The emersion of the 
plates still Pas 0 Bag the steam is constantly brought into con- 
tact with fresh cool surface, by which the ter portion of it is 
condensed, until, as the piston descends, the injection enters and 
completes the vacuum. This is done by the time the working 
piston of the engine has accomplished }th of its stroke. The 
weer extremities of the plates become heated to near 210°, and 
the lower to about 160°. 

Taking the initial temperature of the condensing water at 60°, 
the final temperature at 210°, the latent heat of steam at 212° 
960 units, the quantity of water required is 6°6lb. to condense 
1b, of steam of al heric pressure. The common injection 
condenser (supposing the temperature of the condensed steam to 
be 110°) requires 21°21. in place of 6°6 1b. 

The advantages of this condenser are:— 

1. Additional effective power gained on account of the vacuum 
= 30 per cent, taking the pressure of steam at 401b. above the 
sees, and vacuum in the cylinder 12 lb. 

2. Heat saved in generating steam by the use of boiling feed- 
water = 10 per cent. over the ordinary method of heating the 
feed-water to 110°, or 15 per cent, when no use is made of the con- 
densed water for that purpose. ; ‘ 

3. The steam which escapes uncondensed may be used to cause 





4 e displacing cylinder takes no motive power. 
5. The condenser may be started and ed at any time b: 
turning the injection on or off. rp pt ia Se 
the the necessity of 


vacuum without invol * 
and if turned of i allows the engine to proceed as though i had 
6. The air contained in the condenser is at each stroke com- 
Ve 
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u emerging first from the, 
ss pele rging 


lication to low-pressure engines, since the 


steam from 
the cylinder has not sufficient power to force the air and heated 
water from the condenser into the atmosphere, a ‘is 
made between the exhaust-valve of the condenser and the lower 
end of the displacing cylinder, which, for-convenience of 


—s here reversed, and which receives the of water and 
air when its piston is at the opposite end of it, and when itis there- _ 
fore vacuous. } , 

In this case the amount of injection-water is reduced in the pro- 


rtion of three to one. Ten per cent. is saved by the feed-water 
ng made boiling ag ped na quantity of boiling water being 


provided which cannot fail to be useful for many purposes. 

The first Regenerative Condenser was aj to a sixteen horse- 
power high-pressure engine, at Saltby Works, near 4 
i tember 1849, where it has been found to answer. is. 
ni _ at the Pi Works of Messrs. Easton and 
Amos, at Wandsworth, and will shortly be in action. 


A na dee exhibited, showing the a to 
common high-pressure engine, in connexion with a 

sion valve, acted on by a governor, which is a modification see 
Siemen’s chronometrie governor, the. pendulum being superseded: 
by an expanding fly-wheel. : 


> a 
6 
The principle involved in the Regenerative Condenser is: 


able to many useful purposes, the most remarkable of are | 
what Mr, Siemens proposes to call his Regenerative E for 
brine and other liquids, and the rep eye which are. 
now in course of construction at the works of Fox and 
Henderson, near Birmi to whose enterprise Mr. Siemens 
expresses himself as in ‘or the carrying out of his several 
inventions. , 


After the reading of the r, a discussion took place, chiefly 
as to the Ista a the condenser to locomotives, 
in which Mr. Scott ies. Crimgien, and the author took 
part. It was closed by the Chairman, who said that the ciroum- 
stances of the locomotive were so uliar, the 
the most perfect simplicity, and the om from any but the 
n dead weight so absolute. that he feared this could not 
sneties to it, even if, which he doubted, the condensation could 
take place rapidly enough where the cylinder was filled and emptied 
four times in one second. But the principle was new to him, and 
certainly ingenious, as were the other inventions of Mr. Siemens; — 
and in its application to stationary engines he hoped and believed 
his ingenuity would meet its due reward. . 
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ON THE CONSTRUCTION OF ARCHES WITH HOLLOW 
CAST-IRON VOUSSOIRS. . * 


Iv the construction of cast-iron bridges, ee 
the practice to form a framework by means of ribs his 
across the full span in one or more the form of an_ 
or otherwise, which ribs are and 
beams, diagonal struts, and ties; thus 
the system followed in the constru 
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‘to a certain extent 


stone and ins voussoirs formed 
hollow, a and c 

while the principle is one which, 

and admits of 

those of very large 
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‘ frequently not much more than 
the other; besides, by a judicious arrangement and 
or at least very little additional, metal need be 
‘than by the framed system. 
modern times, hollow bricks have been 
of arches, especially where lightness was 
be sustained; as these bricks were 
h cast-iron this is, however, not 
t extent incompressible, the 
uare inch of cast-iron being 140;000]b., 
require only 12,000]b. to crush it, and in 
weight varies, according to the ity, from 
. per square inch, Since hollow bricks have been 
loyed, it is‘easy to conceive that hollow voussoirs 
a hard and incompressible material as cast-iron, 
»suceessfully be employed, not only for arches of a 
ut alxo for those 0! abbey tenors " 
‘now'an established principle, that when the materials of 
arth is composed are hard enough to resis toompress'on, 
abutments sufficiently strong to resist being crushed or 
ae, there is no icular limit to the a - which, 
ly constructed, the span may not be carried. course, 
, ese, A re ann it follows that there must be 
@ limit beyond which the arch would destroy itself, but that limit 
will b or less according to the hardness of the material 
ed in the construction. An-arch constructed of granite is 
carried to a greater = than one of good free- 
more so-than one of freestone of an inferior 
quality, or of brick mot sufficiently fired. And following out the 
ena voussoirs, a still greater span 
could be‘accomplished than with any of these other materials, 
| Besides the advantage of cast-iron voussoirs, on account of its 
extreme hardness it possesses another advantage, that of lightness, 
these voussvirs being capable of being made sufficiently lighter than 
the same constructed of stone, and still retain sufficient strength 
to resist the egewes pressure. The weight of material in a cast- 
iron arch would be from 3th to ith that ae ev etene 
the depth of the voussoirs was made the same in each, whi 
however would not always be necessary, as when constructed of 
iron less depth would be sufficient, on aceount of its extreme hard- 
ness, the being so considerably diminished, and the pressure 
eing more uniform over the entire surface of the joint: the surface 
of being much smoother and evener than that of an arch 
except in very particular cases is generally only neatly 


i in the: framed em usually ad the pressure is 
Fal ‘a very small i= meng Apr rong the pro- 
system; likewise the use of malleable iron is entirely avoided, 
being purely a cast-iron arch, every part of which contributes its 

@ proportion of resistance; forming a firm and compact mass, and 


¢ -all the advantages of a stone arch, 
ng iuto consideration these many advantages—namely, the 
extreme ness of the material employed, the decrease of weight 


and the superiority of the joint compared to stone arches, and the 
vextent of eocigandalmesntan danck 
ry 
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it is surely not unreasonable to say that an arch on this 
sider, Pep et ay ey eee any 
constructed of stone, | as perhaps 
, \ mstructed Pa 

‘bridge, acroas er 

been ser aga 
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whole becomes more firmly joined together, 
series of joggles throughout the whole stru 
venting an of the arch to rise 


any of the Cnsneatrs to slide, This isa "oor avant, 










and one which, in an iron arch, can be ly with 
or no additional expense. 2 ; 


f SEE 


Fig. 2.—Transverso Section of Arch, 


Fig. 1.—Transverse See- 
tion of Voussolr, a 
The form of the voussoirs may either be made similar to those 
in stone bridges, with the addition of these projections and hollows 
(see figs. 1, and 2), or, where phditional strength is required, they 
to fig. 3, 


may be executed according 





Fig. 3.—Transverso Section of Arch. 


On account of the vonssoirs being all firmly fixed to each other 
by means of the joggles already mentioned, it would not, on all 
occasions, be nec that they be placed close to each other at 
the ends, but kept a little separate, as shown in fig. 4. By this 
means, while the arch could still be made sufficiently strong, a 
considerable saving of material would be effected. 





Fig. 4.—Pinn of part = Arch. 


As to the thickness of metal required for small and medium 
spans, the average may be from 4 to §-inch, and for large 
spans one inch would be sufficient for the average, care 
taken that the ends ofthe voussoirs be made thicker than the sides. 
In order still further to pees, pe the ends without requiring 
additional metal, the sides may be made slightly open. 

In places where stone cannot be easily obtained, bridges could be 
constructed on this principle at a very moderate cost, while they 
at the same time would be both substantial and durable. The 
spandrils and abutments may be constructed of such materials as 
could be most readily obtained, and which was considered suitable; 
as such bridges admit of being finished similar, to a stone one or 
epreviee, acording to the taste of the projectors and resources of 

y- 
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REVIEWS. 
An E Cour: ‘Mi and Physical Geo- 
apap Be Dare TC Ane A Yontons es 


qraplv. By Davin 'T. Ansrep, 
ret, 1850. , oir eS 


ie ae yuenitnhol deseneiieg heen a Professor Ansted’s 

new book, becanse on former occasions, prompted by him, we hav 
e over the whole subject of geology and. ¢ngi: 

he has so fully carried it out asto leaveusno 


ly saturated to the 
0 amount to tw 
lons; while the annual supply | 
f water absorbed 
Mv “amount t0 neadly 175,000, 
whole mpantler ot water Gxt 
y London clay and gray be taken at 4, 
and fifty gallons per day be allowed: for 






m rain,” nly ststh part of the qi 
contained in the’rock, ‘It is unnecessary to state that 
of this is directly available; but there must be a very large 
tion that could be pum Sort although it may be a 
question as to how far this mode of obtaining water on a 
is economical, or in other respects advisable. 
“In the above estimate the quantities throughout are reduced to 
the very lowest that can be imagined, to show that the supply of 
water must be much greater thansany demand that can arise. I 
point of fact, the proportion of rain entering the rock is more likely 
to be 12 inches than 6; the mean thickness of chalk might fairly 
have been taken at 600 feet instead of 300; and the quantity of 
water contained, instead of being taken at one-tw may have 
been considered one-sixth of the bulk. Estimated in this way, the 
quantity of water in the chalk would be 100,000,000,000,000 ae, 
and the annual supply 350,000,000,000. In addition to the quantit: 
of rain, a large supply of water must enter some parts of the chalk 
from mi bron 74 from the atmosphere. ‘ 
“The quality of water is unquestionably affected by°the rocks 
through which it passes: although in this respect it is not always 
safe to conclude what the result will be without actual ‘investiga- 
tion. Thus water obtained from surface-deposits is almost sure to 
contain in solution some of those organic sul which in 
cultivated land must always abound, and which are always carried 
down to some little distance by the descending supply of rainy 
water from irony rocks, whether sand or otherwise, being generally 
chalybeate, and that from calcareous rocks holding carbonate and 
other salts of lime in solution. But when we examine the analyses 
of different rocks, as given in previous tables, there will be found 
also a number of x ingredients, as salts of soda, potash, 
magnet, and other substances, and these will also be taken up, 
while the very action of water and the decompositions otherwise 
going on, produce sulphuric acid, and thus again act upon the 
containin, or alter combinations already in solution in the 
water, Thus it results, that in wells, however the water is 
obtained, there will be a certain proportion of saline and other 
ingredients, although the actual quantity may be less in amount 
and different in character in the case of deep and shallow wells.in 
the same locality. 
pears from a by Professor Brande, in the ‘Quarterly 
of the Chemical Society, vol. ii. p. 345, that a well was 
sunk 426 feet deep, into 202 feet of chalk to supply the Mint. ‘This 
well was completed Ist of January, 1847. @ water rises to 


within 80 feet of the surface, and about 45,000 gallons per day are 
exhaustion 


obtained; the level then reduced by this amount 
to about 100 feet from the surface. 

“Before the water was obtained from the chalk it poet 44 
grains of ey saline matter in the gallon of water. Since the well 
was the quantity is ouly 38 grains:—8G at 55°= 1000-70.” 
On there is very copious instruction, and from this 
we Airs i lustration, 4 : wai 


“Another fact to be considered by the practical miner, fy that 
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sninety fathom dyke, which there eld 
| workings were immediately inundated with water, and it ' 











‘both geolo, ly and topographically, and briefly deseri 
eaten author proceeded to detail : 


‘line of fault, occurred icin your? 
where a shaft was dug on the wet 














the other side of the dyke only a few yards from the former, and 
this they descended nearly two hundred fathoms without. any 
impediment from the water. tte 


~ 


A Catechism of the Steam-Engine. By Joux Bouse, C.E, Third 


Edition, mdon: Longman, 1850. . y : 
Weare glad to.see the third edition of this work, We 
it favor ly on its first appearance, and it has since 


‘seyeral improvements. 


Practical Ventilation, as applied to Public, Domestic, and tur 
Structures. By Roserr Scorr Burn, Engineer. Prk nye 
Edinbargh : wood, 1860. t 
We had ‘intended to notice this work at some for the 
—— is of practical importance, but unfortunately we are com- 
pelied to postpone this design until next month. In the meantime 
we may observe, that though the author has not announced any 
new pig ad appears to have collected very, judiciously the 
opinions of Rumford, Tredgold, Arnott, Reid, and others, and 

to have put them in a shape suitable for the practical man, 
‘ %* 
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PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


INSTITUTION OF CIVIL ENGINEERS. 
April 30.—Wiii1am Cunrrr, Esq, President,inthe Chair, 
The paper read was “ On the Absorbent Power of Chalk, and its Water 
Contents, under different Geological conditions.” By Professor D, T. 
ANSTED, ' ty 
After explaining the nature and extent of the chalk rock of i 








fee occa aoe aaa ane 
experiments purpose ’ e v 
exposed to moisture 


absorbent powers of different kinds of chalk, when 


under various 
The 






specimens experimented small cubes, each 
three to four cuncen, taken, from. diSenpat, dietsiows ‘and 


Poti. 
tions, in the upper, middle, and lower beds of the chalk. J apt 
Fi these it ® . 


